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THE TREATMENT OF CUTANEOUS BURNS* 
By Freperic W. Bancrortr, M.D. 
AND 
CHARLES S. Rocers, M.D. 
or New York, N. Y. 


THE disappearance of the gas and kerosene lamp has not dimin 


the number of burns brought for treatment to metropolitan hospitals 


1 


degree that one mig! 
stills, boiling water, automobile and industrial injuries produce 


t expect. Lighted Christmas trees, gas stoves, ex] 


astounding number of burns. ‘The toll from these injur‘es remains 
ingly high—deaths, immediate and delayed are too frequent. 


All surgeons must eventually appreciate the economic loss throug! 


longed hospital stay [his loss is borne not only by the patient, but als 


public tor rarely does a ward patient pay his per capita expense to th 


ns 
vary 
Late 


Total 


lhe high incidence and mortality of 


» the American Surgical Association, May 26,.1926. 
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10 years should be impressed upon the public to stimulate education of mothe: 


and child. 
Our figures show an instance of 34 per cent. burns in children under t 


Deformities occurring at this age may result in their being 


years of age. 
The memory of a burned child remains wit! 


public charges for many years. 
the surgeon not only during the day, but often if he chances to lie awak« 
at night, it may haunt him, particularly if he has a guilty feeling that at some 
time in the course of the treatment he might have done more to improve 
the child’s condition. We feel that much must be done by public educatior 


a 





Fic. 1 Case I. Low powered view débrided subcutaneous tissue and fat, two days after |! 
nant of epithelium. b. Hair follicle and sebaceous glands. c. Blood-vessel 


both of mother and child to prevent this appalling percentage of burns 
in children. 

As one reviews the literature, one sees that the pendulum of interest i1 
these deplorable accidents of civilization swings as it does elsewhere in medi 
cine. At times surgeons are stimulated to extreme interest, and this is reflected 
in the literature. Too often there is a lack of interest and these unfortunaté 
patients are delegated to the most inexperienced house officer to dress and cart 
for. No patient needs more painstaking care, day in and day out, unfortu 
nately even month in and month out. Their treatment demands a knowledg: 
of blood chemistry and often clear, sane surgical judgment. Dr. Jolin 
Staige Davis has said that each extensively burned child needs to hav 
not one, but twenty varieties of treatment, of operative procedures, of forms 
of skin grafts, and that no one rule can fit all burns; no, not even a sing! 

2 
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large burn. But if a single rule should be followed, the only one 1s the use 
of extreme patience and constant reorganization of therapy. 

Our purpose in presenting this paver is to offer nothing new, but to 
review the work of others—present some of the problems and pitfalls that 
have occurred during the treatment of a fairly large number of burns that 
have been admitted to the Lincoln Hospital during the past two and one-half 


vears. We, at first, used the débridement method and lately have used tannx 





acid. We have had opportunity to observe results from both methods and 


desire to offer our conclusions. 

Burns are usually described as first, second and third degree. We believe 
that from a therapeutic point of view the present third degree burns should 
be divided into third and fourth degree. 

Third degree burns are those that destroy the epithelium but do not 
destroy the hair follicles. 

Fourth degree burns are those wherein all the epithelium and the sub- 
cutaneous fat is necrosed. 

It is obvious in this classification that during repairs, islands of epithelium 
might arise from the epithelium of hair follicles in third degree burns, which 
would be absent in fourth degree burns. The importance of this differentia- 
tion will be brought out in the discussion of débridement of the necrosed tissue. 

Death due to burns may be classed under two headings: (1) Shock. 
(2) Toxamia. 

1. In this group are cases dying within 24 to 36 hours with symptoms of 


oo 
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so-called shock, as evidenced by rapid pulse of low volume, coma or only 
partial consciousness, and subnormal temperature with a cold clammy skin 

On admission morphine is given immediately. External heat in the forn 
of hot water bottles is applied wherever possible. In other cases the electric 
cradle is used. The administration of fluid has its part in the treatment ot 
shock. Hypodermoclyses are given at repeated intervals and the Murphy 
drip is also made use of. We believe that one of the most important measures 


that should be used is early blood transfusion. This is to be done as near t 


Jy: 





FIG. 3 Case I Hair follicle and sebace is gland Hair follicle with fairly normal appearing ef t! 


Granular degeneration of connective t polymorphonuclear and mononuclear infiltrat 


the time of injury as possible, since its value is inversely proportional to t! 
length of time that elapses between the injury and its administration Chis 
last measure will often balance the scale in favor of a border-line case. 

Where it is impossible to obtain a donor for transfusion, or the facilitic 
are not adequate, glucose intravenously is of great assistance. 

2. Numerous theories have been advanced to account for the deaths ot 
patients dying from eight days to three weeks with symptoms suggesting 
toxemia. Early writers thought this was due to interference with the skin 
functions and offered as examples the death of gilded experimental animals 
but later evidence showed that these deaths were due to metallic poisoning. 
Robertson and Boyd burned the skin of young rabbits with hot metal pilates 
In one series of experiments the burned skin was removed within eight hours 
and grafted on unburned rabbits while the skin of the unburned rabbits was 
grafted to fill the defect of the burned. Their result showed development . 

4 
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toxemia in the rabbits receiving the burned transplants while the other 
escaped. If the transplants were made after eight hours both burned an 
unburned suffered. Robertson and Boyd further showed that the serun 


burned children when injected into rabbits was innocuous Phe 


citrated whole blood caused typical toxemia. Their conclusions were as f 
lows: Toxic substances consist of two portions—one of which is thermosable. 
diffusable and neurotoxic; the other is thermolable, colloidal and necroto1 


Chemically, the toxin consists of primary and secondary proteoses 


Underhill and is co-workers found a marked concentration of th 





blood in a study of 21 cases—the hemoglobin in the serious cases varied 
from 150 to 209 per cent. of normal. Underhill concludes as follows : “ Marked 
concentration of blood means a failing circulation, an inefficient oxygen 


carrier, oxygen starvation of the tissues, fall of temperature and finally sus 


pension of vital activities.”” Similar conditions are found in war gases and in 


nfluenza. lle thinks this concentration is due to the constant 


certain cases Ot 
pouring out of fluids on the burned surfaces. He believes an animal cannot 
long stand a concentration of [40 per cent. ot normal value. Where the blood 


has been concentrated the sodium chloride content of the blood is 


“a 
=> 


other words, the sodium chloride content varies inversely as the hemoglobin. 


Davidson, in a recent paper read before the Surgical Section of the New 
York Academy of Medicine, reported similar findings of sodium chloride 


‘ 
} 
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depletion and suggested the analogy between the toxemia of intestinal 
obstruction and burns. 


Davidson says “a third group of twelve patients was investigated in whic! 


the burned area varied in extent from one thousand square centimetres 1 
24 per cent. of the total body surface. In these cases the blood chlorides 
remained at a very low level as long as sloughs were present. Upon separa 
tion of the devitalized tissue, when absorption was no longer taking place, 
the blood chlorides rose, and a parallel rise of the urinary chlorides was noted 


~ 





Fic 5 Case I Shows an epithel al de 


’ , 
t sweat g ands and a granular degener 


ive tissue 


The depressed values of the blood chlorides could not be attributed to diet 
blood concentration, altered renal threshold, fever, nor to loss of plasma from 
the burned surfaces. The evidence suggested that there was retention 
sodium chloride in the tissues in general quite similar to that observed 
in pneumonia.” 

“In view of these findings it would seem rational to correct this metaboli 
deficiency by the administration of sodium chloride. Further studies ar 
necessary to determine whether sodium chloride will spare body protei: 
similar to that observed by Haden and Orr in intestinal obstruction.” 

If we assume that the late deaths in burns are due to a toxemia liberated 
by the injury, our treatment must be based, first to combat the toxemia; 
second, to prevent as far as possible the absorption of the toxins into the 
blood stream. 
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Fic. 7 { ell. High powered view separation zone, a. Necrosed tissue. b. Separat 
Connective tissue showing presence of infection. 
6 
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1. Treatment of Toxemia. 


Ina great measure, the treatment of toxz 
is similar to that of shock, save that it must be continued over a longer pe 
of time. 


Great emphasis is placed on fluid administration and the eliminat 
of waste products. Again hypodermoclysis and fluids by mouth are 
Attention should be paid to the local skin condition from which the abso1 


of large amounts of toxins takes place, unless the toxin material is eit! 


it 


removed by débridement or taken care of by other measures. 


It is vital that secretion which is profuse from the granulating su 


be removed carefully and painstakingly to prevent severe infection. 





very great factor in the prevention of these surface secretions after the sloughs 
have separated is early skin grafting. 


As these patients go on from week to week, they develop a more ot 
severe secondary anemia. There is a persistent temperature due to 


W 
absorption of toxic products. For them the greatest benefit is to be derive: 
from blood transfusion. Its value cannot be overestimated. This should |» 
done as often as necessary, until the patient can carry on alone. 

Ex sanguine transfusion has been advocated, but it seems to us a 
heroic procedure. Accidents might happen during the transfusion necessitat 
ing its discontinuance. Furthermore, it can only be of very transient benefit 


as toxins are being constantly poured into the blood stream. 


The necessity of fluid intake, often by means of hypodermoclysis 


S 





H] 


TREATMENT OF CUT ANEOUS 


BI 


shown in one of 


April 1, 


ul A woman, thirty-two ve 


had 


cases “aTS OT 


1926. Her clothes caught fire 


had ext 


al T nsive second and third degree burns of 
buttocks and tl O Sh was treated by tannic acid for 
[wo days aft 1dmission she Was vomiting pel istently 
day she was given 3000 « by hypodermoclysis and on 


her 
was immediately relieved hy 


We 


ermoclysis vomiting 
aap 
nation 


| iel 


method as advised by Brager, 


were made St 
if we could determine on admission the line ot demarcation hetweet t] 
second and third degree burns lhis proved very difficult, so we wait 
until about the third day, when the patient w is taken to the yperating 1 
anzsthetized. ind the area cle insed thi r ugl Che SK1n I we 
then débrided frequently to the fas ia. lhe fat seemed to us t ve 
severely damag [t did not bles ict | I D uliat f w-21 
appearance Whenever possible and necessary. ¢] tient was t 1S 
the same time Ver frequently marked g ovement was note 


_ 
a few vidence 


age, 


while readin: 





RNS 


TT 
Was acdcmitt 


lo 1? 17 1 
=- &i 


| Dy improveme! pulse temperature at 
‘ ] my ait tei te es ] { 
ment ittituade C wound was treated DoOSsT f itivelv witli cau 
TABLE [] 
: 
( j 1 Ll) ni 
( ; 
5 
{ } 
\ Q2 
I { [20 
M 57 
my 1 ] 1 ] 
the tollowing two cases were cited as s| wing the marke edia 
improvement following débridement 
I 
( 4 \ , , { lary I, 1 ( 
j , OV é cks, thighs, leg l 
hand {) | Sie Va imte sely toxic and Vas SO il] that 
vould live ft } j | cle ht il sthesia the typi ii pig s pe 
burnt area « cla was complet emoved m the right thig 2 
simula [ cer empted on the left I rut he condition was 
In many place ea Wa pidly incised to the fascia by gridiron-lik 
was ed tusio1 250 cx ( ext da her conditic 1 ed] 
impr d, and xemia gradually disappeared She pri S 
plete rec é 
( I] I I \ge fift idmitted October 20, 1925 A ve I 
ext deep hac m the neck nd cd il Su ice t he irm vt 
scapula "o = tuporou \dmissior rl following da , 1 - 
with a pid pu d temperature of 103. She ked as if death were in 











BANCROFT AND ROGERS 
débridement of an area 8x10 inches was rapidly performed. The skin resen 


varchment. She was immediately transfused with 450 c.c. whole blood The imp 
I 4: 


ment was startling. On the following day she was conscious, pulse was about 90 
good quality. Her condition remained excellent until about the twelfth day wher 
temperature became elevated and she died on her twenty-first day with symptom 


gesting infection although the wound appeared relatively clean. 

We believe that both of these cases would have died immediately had 
the toxic tissue been removed or the lymphatics and capillaries blocked 
some chemical agent such as tannic acid. The last case was a very yp 


ros 
Ew P 


¢. tg ~ 


* 





4 
Fic. 9.—Case II. Marked‘cellulitis of fat and subcutaneous tissue and infection about sweat 
risk—a patient with hypertension and damaged kidneys—she was unable t 
survive the large tissue damage. 

The disadvantages of débridement are obvious. 

1. It isa radical procedure with considerable operative risk to a devitalize: 
patient. Islands of epithelium in the hair follicles, sweat and sebactous glands 
may be sacrificed that might be saved. 

2. The after-treatment is extremely painful and infection is very apt to 
follow. 

3. Skin grafting must usually be performed to cover the defect. If the 
condition of the patient is poor and infection present, skin grafting may be 
so long delayed that a scar tissue base may form beneath the granulation 
tissue and a second extensive débridement must be performed to make a 
satisfactory field for the grafts. 

Pathology.—Sections are presented of two cases where débridement was 

10 
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performed. Case I—Two days after injury. Case Il—Six days after 
injury. 

Case I shows almost complete destruction of the epithelium. In places 
there are islands which are masses of ill-staining nuclei with loss of cell 
differentiation and occasional epithelial masses resembling pearls. ‘he 
connective-tissue stroma is cedematous and in places necrotic; the fat shows 
cedema and in places death of the nuclei. Some of the hair follicles appear 


relatively normal and others are necrosed. ‘This early débridement undoubt- 


i 








LOW Ww view, ¢ ‘ i by tannic acid. Se 
da aiter bur i lannic acid membrane b. Separation zone ( Hair follicle i. Sul itane 


edly removed islands of epithelium in these hair follicles that might have 
been sources for later regeneration of the skin. Blood-vessels have their 
walls intensely damaged and there is apparently a coagulative necrosis of 
the blood. One can realize from this section the tremendous amount of 
absorption of toxic products. 

Case I1.—After eight days one sees a condition like a sequestrum in 
osteomyelitis ; an area of necrosed tissue separated from the living tissue by a 
zone of leucocytes. In this specimen the subcutaneous tissues and fat are 
markedly infiltrated with leucocytes and infection appears to be present. ‘This 
was taken from the patient who showed such marked improvement follow- 
ing débridement. 

In sections made from one case, a child of ten years, four days after 
treatment with tannic acid, the tanned membrane with its beginning separa- 
tion zone is shown. In the high power view a thin layer of flat epithelium 

11 
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extending from the hair follicle is seen spread out over the connective tissu¢ 
We assume that this is new epithelium beginning repair, originating from th 
hair follicles while the membrane is still in places attached. This proliferated 
epithelium is a strong argument in favor of the tannic acid treatment 
We believe also that this tissue injury is less tl 


opposed to debridement. 
This, however, might 


that shown in the cases treated by débridement. 
attributed to the intensity of the burn. 
There is still sorne confusion in the minds of a great many, relative to 1 


i 








incidence of ulcers in the duodenum or in other parts of the intestinal tract 


following cutaneous burns. From our review of the literature we are unabl 


to find any reference to fresh duodenal ulcers found at autopsy 
Bardeen and Weiskoten have made particular studies in quite a numbei 
of burn cases, dying within a few hours from their injury and also in lat 


The intestinal tract contained man\ 


cases, both in adults and children. 
t} 


punctate hemorrhages and occasional small ulcers in the jejunum and 
Weiskoten emphasized the profound destruction and characteristi 
Three of our cases that died had marked disten 


1¢ 


ileum. 
appearance of the adrenals. 
tion, suggestive of intestinal lesion but unfortunately due to the fact they 
were coroner’s cases, we were unable to perform autopsies. 

Tannic Acid.—For about six months we have used tannic acid for the local 


treatment as described by Davidson. The skin is first carefully cleansed 
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A 2 to 5 per cent. aqueous solution of tannic acid is then applied as a wet 


] 


dressing for twenty-four hours. When the burned area becomes a mahogany) 


brown; the dressing is removed and the patient is treated with heated dry 
air. Usually a tent is erected over the bed and the electric lights inserted. Thy 
patient is kept as surgically clean as possible. Davidson has propounded th 
theory that tannic acid coagulates protein and precipitates the poiss nous 


materials in burned tissue—thereby preventing their absorption 


In practice patients treated by tannic acid have a firm mahogany membrane 








in the burned area—healthy skin is apparently unaffected by the treatment 
The tanned area has a leathery consistency. Unquestionably there is less 
pain associated by this method of treatment than by any other procedure we 
know. We are all used to seeing a patient suffer intensely the first few days 


after a burn. Blisters that fill and refill after puncture—dressings that have 


to be changed daily with agony to both patient and surgeon alike. ‘This is 
completely changed with tannic acid. The patient is in relative comfort for 


the first seven to ten days and may continue until cured if the burn be merely 


a first or second degree. The membrane should be left to separate of itself 
epithelization occurs beneath it in superficial burns; often attempts at earl) 
separation cause bleeding and wit bleeding comes infection. 
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TABLE III. 
Cases Treated with Tannic Acid 


Total number of cases 9 
Cases improved or « ured 7 
Cases that died 2 
Average length hospital stay (all cases). 30 day 
I cane still 7 hoepital 120 da 
Mortality. . 22°; 


Comment Table I/].—It will be seen that the mortality is less and 
hospital stay shortened in cases treated with tannic acid. 

Tannic acid seems to us the best method at present for the treatment 
burns—it relieves pain, apparently diminishes absorption of toxic produ 
and makes the care of patients much easier from all points of view. In tw 
cases of complete circular burns of the extremities in children, the rig 
membrane caused by tannic acid produced cedema of the distal parts 


longitudinal incisions to the fascia were necessary to release the tensio1 


TABLE IV. 
Cases Treated by Electric Cradle 


Total number ot cases 38 
Cases improved or cured 19 
Cues thet died 19 
Average length hospital stay (all cases) 21d 
Mortality 50°; 
Deaths: Extent of body surface involved 30 per cent. to 70 per cent., on 14 
years old died four days after admission, 12 per cent. body surface involved. (Very poor 


physical condition. 

Comment Table IV —Cases were treated by this method prior to Januat 
1, 1925. The mortality has been diminished with the later methods. 

With first and second degree burns epithelization has often occurred 
the time the slough has separated. We have had some deaths at three to four 
weeks in third degree burns, where, as will be shown in our analysis of death 
we believe infection occurred beneath this membrane. 

Analysis of Cases.—It is impossible to compile statistics of any valu 
a small series of burns. Too many extraneous factors must be considered, as 
for instance, the age of the patient, the patient’s general condition before th 
trauma, the amount of nerve shock due to the injury itself and finally and 
most important, the amount of surface area burned. 

In this study we have attempted to estimate the burned area according 1 
the enclosed chart. In reviewing a series of cases that have come in as emer- 

14 
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gencies there are undoubtedly many inaccuracies and probably we have ovet 
estimated the burned surtaces. We have, how ver, tried ft he . 
as carefully as possible. 

Our results show that the mortality per cent. and the length of hospital 


stav has been improved since the introduction of tannic acid 


i, 


TABLE \ 
Cases Treated by Other Mean 
Boric Acid—Picric Acid—NaHCO; Mag. SO, Alone or in Combinat 


50 
( ase re 15 
Case 5 
\ é ' i 1<¢ 12 
Vor 10 
Comment Table V —As will be seen by Table VII, there were cases of 


small surface area and very little therapy was required to prevent mortality 
[wo cases treated with tannic acid: A woman, thirty-two vears old. with 
burns of approximately 50 per cent. body surface and a woman of forty-tw 


vears with burns of approximately so per cent. body surface involved, died 


| 

twenty-tour and seventeen days, respectively, after injury. In both cases the 

membrane over the first and second degree burns had separated, leaving 

healthy epithelizing surfaces. The temperatures rose four or five days pre . 
ceding death and the patients appeared septic. We believe that their lives 


TABLE VI. 


ta} ; ‘ > 
verage Hospital Stav of Recovery Cases 


Treated by 1/i Methods 


i) ( 104 
50.2 
I ri 390. 9 
| 9 > 
I int 14.2 


might have been prolonged had we removed the sloughs covering the third 
degree portions, and treated the granulating surfaces by Carrel-Dakin o1 
wet antiseptic dressings. 
Treatment of Contractures vs. Early Skin Graftina—We have had two 
very depressingly bad results in circular burns of the thighs and legs in 
young children, where we attempted to apply extension by Bryant overhead 
traction to prevent contractures at the knee-joints. Before we realized what 
was happening pressure necrosis occurred at the anterior surface of the 
ankle-joint followed by deep sloughs. In one case marked lymphatic obstruc 


lo 
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These children are markedly devitalized 


tion with cedema of the feet resulted. 
believe that contractures where 


and do not stand any type of traction. We 
there are circular burns should be prevented by nurse and doctor frequentl 
careful manual traction. Davidson in Detroit and 
Children’s Surgical Service, at Bellevue Hos 


during the day applying 
Burdick and Beekman of the 
pital, have advocated early skin grafting as 
are convinced that this procedure should be 
If skin grafting is delayed, there is a formati: 


soon as sloughs separate and we 


given precedent over the attempt 


to correct deformities. 





Fic. 13.—Case III. High powered view 4 annic acid membrane b f 
- oceil bh th tanned membr 


spread « ue 


unhealthy anemic granulation tissue with a scar tissue base. In the two cases 
where we attempted traction in lieu of skin grafting, we have had to débrid 
this scar tissue before we could have any success with skin grafts. Moreov 
the knee-joi 


in one case where we grafted early and had contractures at 
the 


we obtained a perfect result by anzsthetizing the patient and extending 
TABLE VII. 


Average Percentage Area Involved in Recovery Cases 


Débridement | SOF 
Tannic acid 30% 
Electric cradle 19.7% 
Miscellaneous Prat? 51.2 
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knee. Epithelial and fascial tears in the popliteal space were created during 
this procedure and immediate skin grafts applied with a successful outcome 
We now have an excellent anatomical and functional result. 


Blood Chemistry.—TVhe urea nitrogen content and blood sugars have beet 
taken on a considerable number of these cases. We have found a sligh 
preliminary rise of the blood sugar within normal limits. Urea nitroge: 
in general been lower than normal, save where death was imminent. 


has it been higher, however, than 15 mg. per 100 c.c. of serum. 


CONCLUSIONS 


1. The use of tannic acid is a distinct advance in the treatment 
cutaneous burns. 

2. The systematic treatment of fluid depletion is of great value. 

3. Patients with third degree burns often have late elevation of tem 
perature and exhibit signs of infection. Life may be prolonged in thes« 
cases by removing the tanned membrane and treating infection. 

4. Skin grafts should be applied soon after sloughs separate. 

5. In children with circular burns of the extremities, caution should |x 
exercised in attempting to correct deformities. 

6. In deep burns of small surface area immediate débridement, associate 


with skin grafting, may be of value. 





BURNS TREATED BY TANNIC ACID? 
By CLaupe S$. Beck, M.D. 
AND 
Joun H. Powers, M.D. 


OF CLEVELAND, OHIO 


[HE treatment of burns by the application of tannic acid, proposed by 
EK. ( Davidson,” is a noteworthy contribution to medical therapy, Phe 
method consists in the application to the burned area of compresses saturated 


with two and one-half per cent., freshly prepared, aqueous solution of tanni 


I 
acid. An innocuous coagulum of the burned protein is thereby produced 
which, when exposed to dry air, forms a parchment-like surface over the 
burn. This protective covering renders the area insensitive and prevents the 
loss ot body fluid he method was applied by Davidson in the treatment 


of twenty-five cases and his conclusions were as follows: 1. The preliminary 
I 


treatment of burns with tannic acid compresses, followed by exposure to air, 


lessens toxemia. 2. After coagulation of the devitalized tissue with tanni 
acid, the application of a wet boric-acid dressing apparently causes a return 
of toxic symptoms. 3. Tannic acid as an initial dressing on a burn is 
analgesi 1. Lhe subsequent use of the open-air method causes minimal 
trauma and promotes general comfort. 5. The local astringent effect prevents 


the loss of body fluid. 6. Secondary infection is markedly limited by the 


absence of a favorable nidus for bacterial growth. 7. Scar tissue formation 
has been less marked than that observed after treatment by other methods 
8. The protective layer of coagulated protein forms a scaffold for the growth 


of young epithelial cells over the denuded surface. 
The purpose of this report is to record additional cases treated by tanni 
pur] | 


acid and to suggest a slight modification in the method of applying it 


Vethod PpCT Phe method as cle scribed hy Davidsor 1s is follows 

As soon as the patient is seen, he is given a relatively large dose of morphine sulphate 
hypodermically (for an average adult one-quarter grain) to alleviate the intense pain 
The burned area is then covered with dry sterile gauze pads which are held in place by 
sterile gauze bandages This dressing is then soaked with a 2.5 per cent. aqueous 
solution of tannic acid his is thought to be the most desirable concentration, although 
solutions as dilute as 0.75 per cent. and as concentrated as 5.0 per cent. have been used 
in some cases described. It is essential that the tannic acid solution be made up fresl 
just before use, because it deteriorates upon standing with the formation of the far less 
astringent gallic acid In order to prevent the deep caustic tissue injury found by 


Schuetz * to follow the application of concentrated tannic acid, small sections of the 


dressing have been opened for inspection at the end of twelve hours, eighteen hours, and 
again at the end of twenty-four hours As soon as the part is found to have assumed 
a light brown color, all dressings are removed In order to facilitate removal of the 
dressings without pain to the patient and without causing further trauma, it has bees 


* From the Department of Surgery, The Lakeside Hospital and The Western Reserve 
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he Tore 


found desirable to wet the gauze with fresh tannic acid solution shortly 
done. The wound is thereafter left exposed to the air, but is carefully protected fron 
mechanical injury, chilling, and bacterial invasion by a suitable cradle draped 
sterile linen. In the more serious cases artificial heat has been supplied by placing 

the cradle so prepared one or more ordinary electric light bulbs. In a few cases 5 pet 


cent. tannic acid ointment (made with equal parts of vaseline and lanolin as a base va 


substituted 1 


n 


r the aqueous solution. Although it appear: 
have a definitely beneficial effect, it is far less efficacious thai 
the former. The chief value of the ointment is in its use abe 
the eyes, where the astringent solution cannot be used wit! 
entire safety. One of the most essential features 
management of all burn cases is that of keeping up the fluid 


balance in the body. This is accomplished by forcing 


by mouth, where possible, or by hypodermoclysis, protoclys 
or intravenous infusions according to the special indicat 
in each case. Blood transfusion has been employed 
of these cases, apparently with favorable effects.’ 
Coagulation of the burned tissue should be 
duced as rapidly as possible. A more intimate conta 
between the burn and tannic acid can be produc: 
spraying the burn frequently by an atomizer contat 
ing the solution. The burn is covered with a fin 
spray every half hour until the surface becomes brown 
or black. Blebs are opened as soon as they forn 
the epidermis is removed wherever it separates. ‘The 
burn is exposed continuously to dry heat. Exposuré 
to air seems to facilitate the process of tanning 
exposure to heat hastens drying of the coagulun 
An extensive burn can be coagulated complete! 
sixteen hours. A smooth indurated | surfac 


produced which is entirely insensitive. If tannic a 





be applied by compresses, the coagulum sometin 


Fic. 1 Burn involving . 
he epidermis and dermis, co- adheres to the compress which, when removed 
igulated by tannic acid and - br . . 
subsequently exposed to dry leaves a raw surface. The spray is an improvement 
heat. The crust is intimately : 


adherent tothe underlyingfat. 1M the method of applying the solution. ()intments 
In deep-seated burns serum or a . . ; ¢ : : 1 
pus may collect beneath the CONtaining tannic acid were of relatively little valu 
crust necessitating its remo- ° . P 

val. This can be done by If the burn involve the eyes, lips, nose and ea 
softening with vaseline. (Speci- : ° 

men taken from the midline of these parts can be treated readily by a fine spray ol 
the epigastrium, Case IV s 


the solution. The coagulum should be dried as ear] 
as possible. If the burn involve the subcutaneous tissues, several days ma 
elapse before the surface becomes dry. We have found that the ordinary 
electric heater facilitates drying. 

Toxemia usually disappears three to five days after the burn is sustained 
depending upon the extent of the burn, the rapidity and degree of coagulation, 
blood concentration, excretion, etc. After this period has passed, the question 
arises as to the proper time to remove the coagulum. If the epidermis alone 
be involved, the crust separates at its margin as the new epidermis grows 
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beneath it lhe crust, in the absence of infection, affords an excell 

ty ring under which epithelium rapidly o1 VS It acts as splint to the 

LIVE ¢ VOCTINY 1] \ l pit l 1 Tapia vy \\ Al a l pil 

wound much as ambrine and other paraffin dressings do. The crust ul 

not be disturbed until it separates. In extensive burns which iny ly 
Spas Pf Ree ae Serene ll separate after ¢ = “ee en Se j 

the epidermis, the ust Will separate alter two weeks, disclosing a e] 


epithelialized surtace. Where both layers of the skin are destroyed the crust 
remains firmly adherent to the underlying tissue, Fig. 1. In such cases 
regeneration of epithelium takes place only from the periphery and this is 
a relatively slow process. It may be advisable, in such burns, to remove the 


crust alter two weeks and place grafts upon the base. If it is not feasible 
to graft the entire area because of its extent, that portion of the crust upon 
which the patient rests may be left in place while the accessible areas ar 


grafted. After these grafts have taken, the remaining crust may be removed 


and grafting completed. Pus may collect beneath the crust and this will 
necessitate its early removal. ‘The crust can be removed by softening it with 


vaseline and cutting it tree where it 1S atta he d to the subcutaneous tissue . 


REP’ oF ( \ well-developed ma iged fhity-five, was burne 
xplos llun | escayx n e flame he fell e flight { S 
and became ] I WI! eC the p f d one-half ¢ 
vas c te 0.01 ! | c he burt 
included e ent ce f e except the area protect é 
suspende é ( ms the face wert 
inde n ( ere ni { px I I t, bac I 
irs, 1 1 { epider t also the dermis Ips 
and mi ert lee] lhe pati nild degre¢ 
Surtace ( le mn in | ( i t od press € =+ ‘ 
110 diast Li O4 I { il « dit i cl | | ce « deep seat 1 abdomin i 
tende indic I ty « t ibdon njyury; pa vas | 
severa I but t cel ( ( ) tures The red cell \ 
4,520,000 t ( 100 Cl | 7O p ( t | r lood SO.2 
mg., uric acid 5.3 1 | blood igar 170 mg. per 100 cx The urine shows } 
trace ume ( 5. a te r ( ed cells 

( mpresses I 5 per « iu t101 tanni icid | d 
to th irned aré t i t e received The p : 
great ag 0.0 morphia was 1) g¢ the first twenty-fou 1 tempt 
was made to keep the patient warm; 0.025 gm. morphia was required, and 9400 c.c. « 
fluid were take: Lhe patient vomited a small quantity of blood during this 
The compresses we iturated several times w lution of tanni d Che 
patient gradually became more comfortable. The compresses were removed after twenty 
hours The burned ea was indurated and light brow Numerous larg r 
the epidermis were removed and these areas presented no discoloration The patient at 
this time had little pain and during the second day received only 0.01 gm morphia. Five 
per cent. tannic acid ointment was applied to the mouth, face and ears, and compresses 
were reapplied to those ircas whe re bleb were present I Is¢ where the burt was eCx]|x sed 
to dry heat The patient received 6600 c.c. of fluid during the second day Ch tempera 
ture was 37.5 C. and the pulse was 80. The red cell count was 6,952,000, w ( 
count 22,000, hemoglobin 120 per cent The urine contained no albumen. 1 suga 
a tew casts, a few white blood cells and no red blood cells Regardless of the hig! fluid 


intake, the blood was becoming concentrated 
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During the third and fourth days the burned area was exposed to dry heat 
surface now became a well-defined dark crust resembling parchment It, he 
did not become completely dry. The patient did not complain of local pain, but abd 
distress, anxiety, and restlessness developed and these required increasing quantit 


morphia. On the afternoon of the fourth day he vomited large quantities of fluid 


taining blood. Toxicity increased. The red cell count was 0, 400,000 ; hemog|k 


per cent.; the blood urea was 200 mg., uric acid 8.1 mg. and sugar 100 mg. per 10 

The urine showed no change. Death occurred on the fifth day. The terminal blood 

was 280 mg., uric acid 6 mg. per 100 c.c. Necropsy was not obtained. 
Comment.—Toxzmia developed regardless of the application of tanni 


acid. The burn, however, was extensive and deep, and, furthermore, it wa 
not known what internal burns were sustained. The coagulum did no 
become completely dry. Difficulty in drying the crust was experienced 

in later cases of deep burns. 

Case II.—A_ well-developed man, aged thirty-eight, received a superficial 
with boiling water over the arm, shoulder and neck. The burn was treated with va 
gauze for three days before admission to the hospital. During this period the p 
suffered intense pain. After admission the blebs were opened, the loose epidermi 
removed, and compresses of tannic acid were applied. When the burned area wa 
pletely tanned, it was exposed to air and the surface became dry. Pain completely d 
peared. The temperature dropped from 39° C. to 37° C. and subsequently remait 
the normal level. The blood urea and uric acid were slightly elevated for three 
and then became normal. The urine was normal 

The tanned crust was intimately adherent and furnished an excellent pt 
covering to the burn, Fig. 2a. As new epithelium formed beneath the crust, the 
gradually separated and were excised, Fig. 2b. The remaining crust was softened 
vaseline on the thirteenth day and removed without difficulty, Fig. 2c. The surface 
everywhere covered with new epithelium except over one small area at the elbow 


the burn involved both layers of the skin. Exposure to the air was painful and 


compresses were used to protect the new epithelium. They were removed after 
hours and the patient was discharged 

Comment.—This case illustrates the striking decrease of pain follow 
the application of tannic acid. This is an important feature of this met! 
of treatment. It also demonstrates the rapid growth of epithelium beneat! 


the crust when only the epidermis is destroyed. 


Case III.—A well-developed boy, aged thirteen, was burned by flaming ga 
over the abdomen, chest. shoulders, neck and face, Fig. 3a. The area as calcul 
was one-seventh of the body surface.+ The burn extended into the subcutaneous 


over the chest, neck and areas on the face; elsewhere the skin alone was 
The patient was brought to the hospital one-half hour after the accident occurred 


compresses of tannic acid were applied immediately. At that time he was 
pain and 0.03 gm. codein was given; the skin was cold; he did not respond to questi 


The face was greatly swollen and blebs were appearing under the epidermis 

temperature was 37.2° C. and the pulse rate was 70. One hour after admission tl 

cell count was 5,520,000, white cell count 34,000, and hemoglobin 95 per cent 

blood urea was 33 mg. and blood sugar 160 mg. per 100 c.c. The urine showed t1 

of albumen and sugar, a few white blood cells, no red cells and no casts 
During the first twenty-four hours the face and scalp became marked]; 

An effort was made to keep the patient warm. About 5000 c.c. of fluid were take 


+ This was calculated by accurately tracing the burned surface and measuring 
area by a planimeter. The total body surface was computed by DuBois’ formula 
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Early in this period it was noticed that the compresses did not come int 


contact with the burned area. They were, therefore, removed and tanning henceforth 
was carried out by spraying the parts with tannic acid solution from an atomizer Phe 
surface was exposed to dry heat. Delirium developed and towards the end of tl 
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Fic. 4.—Graphic record of temperature and blood studies in Cases III, IV and VI \ 
decrease in toxemia is indicated during the first four days in Cases III and VI. In Case IV t 
mcentration, as indicated by determina ne ed cell u and ha gl wa 
toxemia increased and death occurred 


day the temperature was 39.7° C., pulse rate 153, red cell count 6,300,000, white 
count 38,000, haemoglobin 115 and blood urea 42 mg. These determinations were hig! 
on the first day than they were during the subsequent clinical course, Fig. 4. The 
burned area after the first twenty-four hours was covered with a dark brown crust 
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which ntimately adherent and, in spite of exposure to dry heat, remaine 
moist. Fig. 3a. It was painless to touch and the patient suffered no 
The ndition m proved towards the end ot the second day Deliri in 
He vomited once but the vomitus did not contain blood The temperature vy 1” ( 


; at 
pulse 124 red cell count 4,500,000, white cell count 26,000, hemoglobin 94 pe 


blood urea Wa 32 meg ind blood Sugval 150 meg pel LOO Cc. The crust 
continued to be co ind morst Dry heat was continued Lhere was 1 pa ae 
litres ot fluid were takel and about the Same amount was administered da auring 


the succeeding pe! iod 


During the next two days the condition was one ot constant improvement At the 
end of the fourth day the temperature was 38.2° C., pulse go, red ceil count 200,000 
white cell count 1 3,000 hemoglobin 100 pel CEnt. + the blood urea WaS 20 meg 
lood sugar was 9O mg. per 100 C.c The urine contained a few white blood c no 
sugar and no albume The crust was almost completely dry It was insensitive and 
afforded an excellent protective covering, Fig. 3b 

The tanned crust over the area of superficial burn gradually separated at 
showing newly tormed epithelium beneath it This was removed as it separate Serum 
and pus collected undet the area that was burned more deeply, and 1 f ( 
dav there was a rise temperature, pulse rate, white cell count and blood urea ig. 4 
This change was due t the presence Of mntection and it was decided to ren the 
crust This was the area which subsequently had to be grafted, Fig. 3 Vaseline was 
spread over the crust [wenty-four hours later it was soft and could be removed witl 
little difficulty except n the areas where the burn was deepest Here the crust had 
to be cut away Chi newly exposed surface was sensitive to the air and the patient 
complained of being cold It was cleansed with compresses of saline and 1) 
solution applied alternately Che temperature, pulse rate, white cell count and blood 
urea began to fall after removal of the crust and evacuation of the pus. On the t 
fifth da full thickn pinch gratts were placed on the granulating base | prevent 
contracture of the neck the patient was placed on a Bradford frame th the 
head hyperextended 

Sheht contract t the neck occurred The patient was discharged from the 
hospital about two months aiter admission, Fig. 3d 


Comment—This patient recovered from a burn which seemed sufficiently) 
extensive to be tatal. The toxemia and blood concentration, however, strik 
ingly decreased during the first four days. This was indicated by determina 
tions of the blood urea, red cell count, haemoglobin and white cell count 
This early improvement in the condition, undoubtedly, can be attributed to the 
action of tannic acid in converting the burned tissue into an innocuous coagu 
lum which prevented the loss of body fluid. It was for the same reason also 
that the injury suffered by the kidneys was slight. The urine did not contain 
red blood cells or casts, and the presence of albumen, sugar and white blood 
cells was transient 

The value of the spray in applying tannic acid to the face around the eyes, 
nose, mouth and ears was demonstrated by early tanning of these parts. This 
method is more efficacious than the use of compresses or ointments 

The rapidity with which the coagulum dries varies with the depth of the 
burn. If the burn involves only the epidermis, the coagulum can be dried 
ina day, but if it involves the subcutaneous tissue the crust remains boggy 
for several days. There probably is some absorption from the crust as long 


or 
~ 
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as it contains moisture. Certainly, if the crust be moistened with compress 
of boric acid after it is dried, absorption will occur as indicated by th 
development of toxemia in Davidson’s cases. For this reason the crust 
should be dry. If serum or pus collect beneath the crust, absorption will tak 
place. This occurred in the above case on the tenth day and disappear 


after the crust over these infected areas was removed. 


Case IV.—A girl, aged four and one-half, received an extensive burn 
body, legs, arms, and face from her clothes which caught afire, Fig. 5. The rm 
area as accurately calculated was 28 per cent. of the body surface The burn seem 
to involve both epidermis and dermis. She was admitted to the hospital about o1 
after the accident occurred. At this time the temperature was 36.6° C., pulse rate 100 
respirations 20; white cell count 48,900, red cell count 5,610,000, haemoglobin 116 per cent 
the blood urea was 30 mg., uric acid 1.2 mg., and blood sugar 170 mg. per 100 c.c. S 


was in severe pain; the skin was pallid, cold and clammy. 

The blebs that appeared under the epidermis were opened and strands of ep 
that had separated were removed. The burned areas were sprayed with 2.5 pet 
aqueous solution of tannic acid every hour during the first day and exposed to di: 
The urine obtained about eight hours after the burn was received contained 
was otherwise normal. Fluids were retained by mouth and rectum; 3100 
given during the first fifteen hours. 

Towards the end of the first day the temperature rose to 39.8° C., pulse 120 
tions 30, white cell count 36,600, red cell count 6,600,000 and hemoglobin 121 pr ent 
The burned area was covered with a dark brown crust, and the patient seemed to be 
in no discomfort. The fluid intake was 2500 c.c. 


On the third day the temperature was 37.5° C., pulse rate 114, respirations 


cell count 13,000, red cell count 5,050,000, hamoglobin 108 per cent. The urine « 
tained albumen, sugar, white blood cells, red blood cells, no casts. The fluid intak« 
2100 c.c. The child was somewhat listless and suffered no pain. Towards the end 
the third day the patient refused water by mouth; she vomited fluid containing blood 


drowsiness increased and death occurred. 

Necropsy findings were charring of the tongue, acute inflammation of the tracli 
cesophagus, stomach and duodenum, with multiple ulcers of the stomach and duodenu 
cedema and congestion of the brain, congestion of the lungs, fatty infiltration of tl 
and congestion of the kidneys. A post-mortem specimen ot blood contained & 
of urea and 3.8 mg. of uric acid per 100 c.c., Fig. 4. 

Comment.—This patient sustained a fatal burn involving 28 per cent. of 
the body surface. In children a burn involving one-seventh of the body 
surface is considered fatal, whereas in adults a burn involving one-third of 
the body surface is considered fatal. In children a burn of apparently slight 
severity sometimes may be fatal. 

At the beginning of the third day the patient seemed to be recovering 
from the initial shock. ‘The blood concentration, as indicated by the haemo 
globin content and the red cell count, was approaching normal. The white 
cell count had fallen from 48,900 on admission to 13,000. The presence of 
drowsiness, however, indicated ioxzemia and this, after it was first noticed, 
seemed to develop quickly. It is probable that bleeding followed by trans 
fusion would have been beneficial in this case. The necropsy findings, as 
listed above, are characteristic lesions of extensive burns, Bardeen.’ 
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Case V.—A woman, aged twenty-nine, received burns of both han 
attempting to remove the clothes from her child (Case IV). The burn extend 
the wrists over the entire surface of the fingers and the palm ot each hand It 
chiefly the epidermis but in a few places the dermis was also destroyed. La 
formed within the first few hours. These were opened. The epidermis ot 
and fingers separated and was removed; the nail of the right index finger 
Pain was intense and required morphia. Upon admission to the hospital, the 
count was 5,290,000, white cell count 17,200, hemoglobin 109 per cent The bl 
was 21.0 mg., uric acid 1.4 mg., and blood sugar 180 mg. per 100 c.c. The urin 
albumen and sugar, no blood cells and no casts 

The hands were soaked intermittently in tannic acid solution, and at tl 


twenty-four hours the burned areas were well encrusted, Fig. 6. Pain almy 


disappeared. At this time the red cell count was 4,960,000, white cell count 1 
hemoglobin 97 per cent. The blood sugar became normal and sugar disapp 
the urine. During the next five days the urine contained albumen, a few red cell 
few white cells, no casts. The urea and uric acid content of the blood remained 

The hands were kept dry and the crust began to separate at its edges almost imm« 
diately after it became dry. Epidermis regenerated rapidly beneath the crust 
burn was healed almost completely after two weeks. Skin grafting was not 
There was no contracture of the fingers. 

Comment.—The absence of pain was striking in this case. There w 
the slightest discomfort after the coagulum had formed. The growt! 


epithelium beneath the crust was rapid. The absence of contractur 
noteworthy. 


Cast VI.—A well-developed man, aged forty-one, was burned over thi 
chest, and leit arm, Fig. 7. Both layers of the skin were destroyed and thx 
the radius was exposed. On arrival at the hospital one hour after the burn was 
the patient was suffering severe pain. Repeated doses of morphia were requi: 
temperature and pulse rate were normal; the patient showed no signs of shock. 71 
cell count was 6,848,000, white cell count 17,800, haemoglobin 90 per cent. TI 
urea was 70 mg., uric acid 3.8 mg., creatinine 2.2 mg., and sugar 120 mg. per 100 
The urine contained albumen, but no sugar, blood cells, or casts. On thi 
day blood cells and casts were present. 
Blebs were opened and loose epidermis was removed. The burned areas wert 
with tannic acid and exposed to dry heat. At the end of twenty-four hours a mo 
crust had formed. The temperature on the first day was 39° C. and the pulse rate 130. | 
quent doses of morphia were necessary. Eight litres of fluid were taken. At th 
four days the red cell count, white cell count, hemoglobin, and blood chemistry dropp 
to normal, Fig. 4. Casts and blood cells disappeared from the urine. The tempe: 
frequently reached 40° C. during the first week and gradually thereafter dropped to 38° | 
The treatment subsequently consisted in exposing the burned surface to dry | 
forcing fluids. After the first week pus began to collect in places under th 
of the crust on the hand and forearm. Here it was excised and the surface was « 
with rubber tissue. After three weeks the remaining crust on the arm and the 
portion of the chest and abdomen was removed. Because of the depth of the burt 
a small proportion of the surface was epithelialized. The base was treated wit! 
presses of saline and Dakin’s solution, and at the end of one month full thickne 
grafts were placed. While these grafts were taking it was necessary for the patie 
on his back. The crust over the back, therefore, was not removed except where pu 
collected. When the patient could lie on the abdomen, the remainder of the ct 
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FIG. 7. The appearance on the third day. The crust is dry. 
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is patient recovered from a deep and extensive burn. 


in four days. The clinical course was not without pain. 
skin were destroved over an extensive area and regenera 
Almost the entire area was 
over the back was useful to support the patient while the 
ind abdomen were taking. 


leveloped boy, aged three and one-half, was burned by boiling 


earm hand, leit flank, thigh, buttoc k, back, abdomen and perineum, 





codein was 


the subcutaneous 


and loose skin was cu 


to keep him warm 


tannic acid every hal 


39 «©C. and the pulse 


The bl d urea wa 


albumen, no sugat 
part of the time. A 
On the second 
formed These wet 
39.5. C., pulse 110, 


30.3 meg., creatinine 


a trace of albumet 


to the hospital one hour later, he was in acute pain. One-half grain 
e burn involved both layers of the skin but nowhere extended into 


blebs were 


1¢ The child was placed between sterile sheets ; 
An electric heater and a cradle with lights were arranged 


The burned area was sprayed with a fresh solution of 2.5 per cent 


hour. During the first twenty-four hours the temperature rose t 
to 100 The red cell count was 7,190,000, white cell count 28,6000 
18 mg. and the uric acid 1.9 mg. per 100 c.c. The urine showed no 
nd no cells Pain entirely di appeared and the child dozed a large 
ut four litres of fluid were taken 
dav the burn was covered with a brown crust A few blebs had 
opened and the loose epidermis excised The temperature was 
d cell count 6,220,000, white cell count 18,200. The blood urea was 


1.4 mg. and blood sugar 66 mg. per 100 c.c. The urine showed 
war, no cells and no casts. Two litres of fluid were taken. 
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On the third day the burned ar 


a was well incrusted, dry and entirely ins 

The temperature continued to rise and reached jo.5° C., pulse 146 The red cell « 
dropped to 5,340,000, white cell count 7,350. The blood urea was 31.0 mg., creatinine | 
mg. and sugar 79 mg. per 100 c.c. The urine showed a heavy trace of albumen, 1 

no cells and no casts. Two litres of fluid were taken. The patient was in no pa 
was somewhat drowsy. 

During the subsequent nine days the temperature varied from 38.5° C. to 40 
and the pulse from 120 to 150. The red cell count remained normal. The blood chen 
remained normal. The white cell count was elevated because of absorption of serum and 
pus which collected beneath the margin of the crust. 

On the twelfth day the crust was removed and the surface dressed with compress¢ 
Dakin’s solution. The temperature and pulse thereafter began to fall and six da ite 
were normal. 

The dermis was not so extensively destroyed as to require grafting. Such areas we 
epithelialized from the margin and the wound was healed completely within five week 

Comment.—The burn was followed by an immediate rise in the concen 
tration of the blood as indicated by an increase in the red cell count. After 
the burn had become incrusted, the red cell count strikingly fell to normal 
The patient was somewhat drowsy, but the urea content of the blood indicated 
little toxemia. Toxmia, undoubtedly, would have become pronounced had 
not the burned tissue been rendered innocuous by tanning. ‘The increase 
temperature that persisted during the first two weeks probably was produced 
by serum and pus that collected beneath the crust. After the crust was 
removed and compresses of Dakin’s solution applied, the fever subsided 

Case VIII.—A well-developed man, aged forty-one, was burned in an expl 
illuminating gas over portions of the face, neck, arms, forearms, hands, chest, ab 
and back. The burn was extensive but superficial and involved only the epidermis. Wher 
seen at the hospital one-half hour later he was suffering severe pain and 0.015 gm. n 
was given. The temperature and pulse were normal. Blebs were opened and loose ey] 
dermis was removed. The burned area was sprayed frequently with tannic acid 
exposed to air. The relief from pain was striking. Two hours after the accident 


occurred the red cell count was 5,418,000, white cell count 13,800 and haemogel 
per cent. The blood urea was 31.2 mg., uric acid 2.2 mg., creatinine 1.0 mg. and 
110 mg. per 100 C.c. 

Six hours later a light brown coagulum was formed. Spraying was discontinued 
twenty-four hours. The coagulum became a crust that was black, dry and firmly adhe 
The fluid intake was seven litres. The temperature was 39° C, and the pulse rate was of 
The urine contained white blood cells, no albumen, no sugar. The patient was ent 
free from pain, 

On the second day the red cell count was 4,448,000, white cell count 15,000 and ham« 
globin 95 per cent. The blood urea was 26.1 mg., uric acid 2.0 mg., creatinine 1.0 mg. at 
sugar 140 mg. per 100 c.c. The temperature was 38.0° C. and the pulse rate was oo 

During the next ten days the temperature was about 38.0° C. and the pulse rate about 
co. The crust was dry. There was no absorption. Blood studies were normal Phere 
was no discomfort. The crust was removed as new epithelium grew beneath it. Healing 
was complete in three weeks. 

Comment.—This burn, although superficial, was extensive. The relief 
from pain was striking after tannic acid was applied. Toxemia did not 


develop. The red cell count and the hemoglobin content became normal as 
soon as the burn was tanned. 
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Discussion—The striking and most important features of the tannic acid 
treatment are: 1, the control of toxicity; 2, the simplicity of method; and 3, 
the comfort of the patient. 

The degree of toxemia seems to be less marked in cases treated ni 
acid than in cases of similar severity treated by other methods. Cases fo 


accurate comparison, however, are not available. In severe burns treated by 


tannic acid the urea, uric acid and sugar content of the blood attain a high 


~~ 


level during the first twenty-four hours. After this period they begin to fall 
and they usually are at the normal level on the fifth day. Exceptions to this 


were present in the fatal Cases I and IV. ‘The red cell count and thi 


haemoglobin content of the blood begin to fall after the first day when the 
are at their highest levels, and within a few days they are normal 
Superficial burns treated by tannic acid show little or no toxemia. [1 
crust remains dry, the temperature, pulse and white cell count early becom« 
normal. If serum and pus collect beneath the crust, the temperature; pulse 
and white cell count become elevated, and when this occurs the crust should 


be removed. In deep burns some toxemia may develop. The coagulum of 
deep burns dries slowly and it seems that some absorption takes place as 
long as the crust is moist. 


The partial prevention of toxzmia seems t 


» depend upon two factors 
Precipitation of the protein and drying of the coagulum render the burned 
tissue innocuous, so that it is not absorbed. The almost waterproof covering 
afforded by the crust prevents loss of fluid and if large quantities of fluid ar 
taken, the blood does not become concentrated. 


Che care of the patient becomes a relatively simple matter. Ther 


i 
no traumatizing dressings and no weeping wounds. Coagulation of the 
burned area by spraying tannic acid on it is easily accomplished and subss 
quent exposure to air and warmth without dressings is tolerated well | 


»\ the 
patient. 


In first degree burns the crust is displaced by the new epithelium 


as it grows beneath it. In deeper burns the crust can be removed by softening 


it with vaseline and cutting it away. After its removal the base can be 
prepared for skin grafting by compresses of saline or Dakin’s solution 


Without exception the discomfort from the burn was decreased after the 
application of tannic acid. The decrease in the degree of pain was affirmed 
by every patient and was experienced within a few hours after the application 
of tannic acid was begun. The tanned area becomes entirely insensitive duc 
to the local analgesic action of tannic acid. It is possible for the patient to 
lie on the incrusted area without pain. In view of the discomfort that usually 
accompanies burns treated by other methods, the absence of pain alone in 
burns treated by tannic acid gives the method a conspicuous place in therapy 


The treatment of burns by tannic acid should be popularized. The solution 


can be made by the laity by mixing four teaspoonfuls of the dry powder in a 
glass of water. This will make approximately a two and one-half per cent. 


or 


VV 





BECK AND POWERS 


solution. ‘Tannic acid is easily procured and can be kept indefinite! 
powder. It should form an important adjunct to the equipment of 
stations of steel mills, mines, factories, etc., so that immediate apy 


either by means of compresses or the spray, could be carried out 
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STUDIES OF CALCIUM AND PHOSPHORUS METABOLISM 
IN THE FRACTURE OF BONES’ 
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WITHIN recent vears the study of calcium and phosphorus metabolisn 


| 
| 
. 
| 
| 


has attracted considerable attention. Very little of this work, however, has 
been directed Le he role played by these salts In the process oO! 

after fractures (Considerable research has been done on the growtl 
development of bone along purely histological lines, but investigat 

the nature of the chemical processes which govern normal and abnormal 
ossification have eel lew. \ study ot thes processes must I lve 
consideration of the metabolism of calcium and phosphorus since these sul 
stances constitute the major portion of the bone salts 


In 1924, Peterson reported the results of “ A Clinical Study,” a “ An 


Experimental Stu {f Ununited Fractures with Special Reference to th 
[Inorgan Bone-forming Elements in the Blood Serum.’ He placed 1 


siderable emphasis upon the part played by calcium and phosphorus in bot 


union after fracture He found that in many cases of non-union, “ there 
is an underlying basis—which is made manifest as a deficiency in the 
concentration of the inorganic bone-forming elements of the blood.’ This 
deficiency existed in either a subnormal calcium or phosphorus content of the 


blood serum. Peterson used an empirical equation which he called th 


calcium-phosphorus product in order to show this deficiency lhe product 


is obtained by multiplying the calcium by the phosphorus, both in milligrams 
per 100 c.c. of serum he optimum product for healing he thought to be 
between thirty-five and forty, while in those patients with non-union a 
product of less than thirty was the rule Little healing took place with a 
product between thirty and thirty-five He found that when this deficiency 


ie cases could be divided into two groups 


re t ted mn 4 ] . 
Was corrected unio 00k place 


1) those who clinically show no callus and who chemically show low 


calcium; and (2) those who show callus and in whom a low phosphorus 
is found 
This series of studies has been undertaken to determine whether various 


pathological processes involving the bony skeleton affect this metabolism 


1 


We hope to study a series of fractures, of bone infections, and of 


one 


dystrophies. In this paper we are reporting the calcium and phosphorus con 
* Read before tl Philadelphia Academy of Surgery, March 1, 1926 
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tent of the serum in a small series of fractures which occurred, so far as w 
were able to ascertain, in otherwise normal individuals. 

We were interested in the question as to whether or not this estimatior 
might prove of clinical value in determining which cases would have delaye: 
or non-union and in studying the methods by which a faulty metabolis: 
might be corrected. 

Since the work of Petersen had raised in many surgeons’ minds th 
question as to whether or not it would be possible to hasten bony union by th 
administration of calcium and phosphorus to patients with fractures, it might 
be well to discuss briefly the metabolism of these agents. Telfer has shown 
that the amount of calcium and phosphorus eliminated depends upon th 
amount ingested. With a diminution in the intake of the elements there is 
corresponding fall in the amounts excreted. When an excess of calcium 
present in the ordinary diet there results an increased excretion of calcium in 
the feces with only a very slight rise in the urinary calcium. This increas 
of urinary calcium indicates increased calcium absorption, but as deWesselow 
has shown, this must be quite transitory since it is extremely difficult to raise 
permanently the calcium content of the blood. The effect of intravenous 
injections of calcium is transitory and deWesselow and others have failed 
to find any rise in the blood calcium after the ingestion of calcium salts 


The effect of an increase of calcium in the ordinary diet results in an increas 


1 


of the phosphorus in the feces and a decrease of it in the urine. The simpl 
addition therefore of an excess of calcium to the diet tends to restrict the 
phosphorus to the intestinal contents, where it is eliminated as tri-calcium 
phosphate. For example, the addition of ten grams of calcium carbonate to 
the diet, per day, results in a decrease by one-half of the urinary phosphorus 
with the resultant increase of fecal phosphorus. 

Telfer and Paton, during some experiments on calcification in dogs, 
found that 88 per cent. of the phosphorus ingested was excreted in the urin 
On the same diet with the addition of a large excess of calcium lactate only 
15 per cent. of the ingested phosphorus appeared in the urine, but a greatly 
increased amount was found in the feces. They found that when a large 
excess of calcium was added to a diet deficient in fat, the urine can ly 
rendered phosphorus free, thus preventing any phosphorus absorption. The 
degree of deviation of the phosphorus to the urine is roughly proportional 
to the amount of fatty acids in the feces and consequently to the extent to 
which fatty acids have displaced phosphoric acid from its normal combination 
with calcium in the intestine. The excess of phosphorus over the equivalent 
amount of available calcium is absorbed and a small proportion of this may 
he retained, the major portion, however, is excreted in the urine. 

All evidence seems to point to the fact that, after the ordinary diet, only 
a very small portion of the calcium ingested is ever absorbed and that the 
total amount of calcium and phosphorus eliminated by the feces and the urine 
is nearly proportional to its intake. It will thus be seen that the addition ot 
these elements to the diet indiscriminately may not only produce no beneficial 
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results, but it may even prove harmtul in that a negative bala 


actually occur, 


The ordinary diet contains sufficient mineral matter for body metabolism 
Whether or not this can be utilized, of course, is another matte The problem 
as it relates to fractures is one of fixation of the absorbed calcium and 
phosphorus in the bony skeleton. Deficient fixation may be the result of 
defective absorption. Telfer and Paton have shown that the fixation of 


xatior 


phosphorus in the bony skeleton was dependent upon a simultaneous f 
of calcium. The two elements are so closely interdependent in their excretion 
and utilization that the metabolism of one cannot be considered without that 
of the other. 

Telfer, and later Orr, Holt, Wilkins, and Boone have shown that thi 
factor above all which favors a solution of the calcium phosphate in the 
gastro-intestinal tract is acidity. The absorption of calcium is initially depen 
dent upon the free acid of the gastric juice and foods that are acid-forming 
evidently increase calcium retention and fixation. Collip has recently demon 
strated the value of a parathyroid extract given subcutaneously in increasing 
calcium concentration in the serum of the blood. It may be that this extract 


1.1 
i¢ 


will prove of value in those cases where an increase of calcium is desirab 
\lIkalis or base-forming foods have a contrary effect. Absorption therefore 


is normally restricted by the alkaline reaction of the intestinal secretions. 


They found that the absorption of phosphorus occurs freely even undet 
pathological conditions and is difficult to restrict except by the addition of 
a large excess of calcium to a diet relatively poor in phosphorus [If the 
calcium retention can be increased, increased phosphorus retention will follow 
since calcium fixation is necessary before phosphorus retention can occur 
Since the phosphorus of most diets is in excess of the calcium, the 
conversion of the calcium which escapes absorption into tri-calctum phosphate 
is almost inevitable. The addition of these elements to a diet already contain 
ing an adequate amount of them for normal nutrition, therefore, would 
appear to us to be useless and we do not believe that in individuals whos« 


ossification has been normal and in whom there is no reason te suspect 


defective retention of calcium and phosphorus the administration of these 
elements will be of value. 

Method.—Blood was withdrawn from the vein after a fast of from twelve 
to eighteen hours, and its serum was examined for calcium concentration by 
the Tisdall modification of the method of Kramer and Tisdall, and for the 
inorganic phosphorus concentration by the Briggs modification of the Bell 
Doisy method. We have accepted as the normal range in adults of inorganic 
phosphorus the figures suggested by Tisdall, 3.2 to 4.3 mgms. per 100 c.c. 
of serum. In children it is higher. The calcium content of the serum in 
normal individuals varies from 9 to II mgms. per 100 c.c. 

In ten of the cases studied in our series ossification has been normal 
following the injury. In several of the patients more than one bone was 
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fractured. The bones fractured were the tibia (2), fibula (3), radiu 
ulna (5), and femur (2). 

The calcium and phosphorus content in mgms. per 100 c.c. of serut 
given in Table 1. The product is given although we do not beli 
empirical equation is of use. 

It will be seen from a study of this table that while the calcium-pho 
product is in every case with the exception of the second, (S. K.), al 


TABLE ! 

( Pp 
\ r Prod 

100 
N. L., 30 10.1 3.79 40.30 
5. K., 26 10.4 3.09 32.13 
in Say ae 10.2 4.20 42.84 
fA. C., 40 10.9 3.85 41.06 
L. F.. 62 om a wre “— 
B. L., 50 10.6 4.37 46.32 
M. G., 43 10.6 5.66 59.99 
2B, 30 10.060 2.59 $1.03 
L. F., 44 10.7 4.30 $6.01 
a Pe T 10.4 1.55 47.32 


normal union occurred in S. K. even though he sustained a fracture 
femur and also one of the radius 
We also studied five cases in which delaved or non-union had occu 


The results of our work are given in Table II. Delayed union was assu 


TABLE II 
Ca P 
Age pa I 
100 
H. M., 36 3 mont] 11.5 2.93 30.47 
M. B., 39 4 mont} 10.4 3.95 10.68 
a ae 8 week 10.2 1.51 $6.00 
L. K., 38 9 weel 10.9 3.85 41.97 
Bs Bee 29 6 week 10.1 3.59 36.26 


when over six weeks had transpired from the time of fracture wit 
evidence of calcification by Réntgen-ray examination. 

The average product for these cases is not lower than that for Tal 
when we consider that the product in children is higher than that in the 
since the serum phosphorus is higher in the younger individuals. | 





(H. M.) is low, but in Case II (M. B.) the patient had a fracture 
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SPINAL, Or more properly intradural or subarachnoid anesthesia, is that 
form of regional analgesia produced by the injection of a local anzesthetic drug 
into the subarachnoid space. It is essentially a dorsal or sensory nerve ro 
block. During the past six years in the course of the performance of thre¢ 
thousand six hundred and sixty-eight (3,668) operations on the Urological 
Service of Bellevue Hospital, we have come to use this form of anesthesia 
more and more. It has so gained in favor as we learned more of its possi 
bilities that it has now become a routine procedure in our operating room 
We wish to present herewith a summary of its use in four hundred and tet 
(410) cases. While we realize that this is a comparatively small series, its 
use in these cases has been carefully studied from two angles, particularly 
the development of a simple and safe technic and a comparison with the othe: 
forms of anzsthesia we have employed. The majority of these patients wer 
nephropathic. In many the renal impairment was extreme. Especially in 
this type of operative risk does spinal anesthesia recommend itself to th 
surgeon as the ideal. This applies to operations below the diaphragm. 

In 1888, Corning, in an attempt to relieve the pain of spinal disease, 
jected a cocain solution between the spinous processes, producing in realit 
a paravertebral anesthesia. This was, however, the inception of intradu: 
anesthesia. Bier in 1899 injected cocain into the subarachnoid space and the 
same year Tait performed the first operation under spinal analgesia. Th 
method was at once adopted but because of a number of untoward results and 
cocain deaths following its use, was temporarily abandoned to be resumed soo! 
after the discovery of stovain by Fournier in 1903, and more particularly afte: 
the isolation of novocain by Einhorn in 1904. 

In spite of numerous obstacles hindering its more general adoption, a 
careful study of the subject thoroughly convinces one that spinal anzsthesia 
is rapidly gaining ground from year to year, especially among the younget 
generation of surgeons. Chief among these obstacles is a prejudice wrought 
of ignorance of the method and its proper usage. Also, occasional unpleasant 
results because of improper selection of patients, at times unsatisfactory anws 
thesia, and now and then a death, occur in the hands of the untrained. 

Although there are certain contraindications to and at times disadvantages 
in the use of spinal anzsthesia, its simplicity and ease of administration, th 
comple:. muscular relaxation, excellent anesthesia, minimal risk, and absenc 


*From the Urological Service « 


f Bellevue Hospital. 
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of disquieting sequella, make it an ideal anesthetic from the standpoint of 
the surgeon. All surgeons can perform a satisfactory spinal puncture and 
there is no reason why the method herein described cannot be followed and 
satisfactory anesthesia obtained. Each year in the operating room, we teach 
and permit a number of Fourth Year Medical Students to give these anzs 
thetics. They obtain uniformly good results, as do the House Staff who give 
most of our “ spinals.’’” Wath surgical asepsis, the danger of meningeal infec 
tion with lumbar puncture is nil. The drug is sterile in sterile ampoules and in 
fection from this source 1s negligible. Sophoteroff has recently reported a 
series of two thousand five hundred (2500) cases in which he has injected 
tablets of the drug dissolved in spinal fluid, the tablets being merely passed 
through a flame twice to kill the external saprophytic organisms. He has had 
no untoward results and reports better anesthesia as there is no decomposition 
of the drug by the brief heating. 

Technic. —One hour before operation, morphine sulphate gr. 44, and atro 
phine sulphate gr. 1/150 are given. If the patient is extremely nervous, 
hyoscin gr. 1/200 serves admirably as a sedative and permits one to proceed 
peacefully with the lumbar puncture. The patient is placed in the upright 
position sitting cross-wise of table, feet hanging down, body inclined forward, 
elbows resting on the knees. It 1s well to have an attendant assist the patient 
in the maintenance of this position. The skin of the lumbar region is painted 
widely—We use picric acid solution (5 per cent. picric acid and 50 per cent. 
alcohol ) and the location of the various lumbar spinous processes deter 
mined. If the field of operation hes below the umbilicus but does not require 
the opening of the peritoneum, as for procedures such as perineal section, 
perineal prostatectomy, hemorrhoidectomy, penile amputation, leg amputation, 
or fracture of the lower extremity, the site of injection is between the third 
and fourth lumbar vertebra, a “ low spinal.” For operations like suprapubic 
prostatectomy, bladder operations, the space between second and third lumbar 
is selected. For intra-abdominal operations, all viscera below the diaphragm 
may be anzsthetized by injection between the twelfth dorsal and first lumbar 
vertebrew. We have had no experience with the extremely high spinals used 
by Jonnesco. 

Having selected the point for puncture, the skin is first anzsthetized with 
novocain, the whole tract down to the dura is infiltrated. Often enough, the 
dura will be anesthetized. It is surprising how painless the entire procedure 
can be rendered if this preliminary local anzsthetization is applied. Not 
infrequently it determines the success of the later anzsthesia, that is from 
the psychic standpoint. 

A fine lumbar puncture needle with sharp point and blunt bevel is then 
introduced and a small amount (2-3 ¢.c.) of spinal fluid very slowly with 
drawn into the sterile ampoule of novocain crystals. The ampoules which 
we use are prepared for us by Metz & Co. They are provided in various 
dosages. When dissolved the novocain-spinal fluid mixture is slowly injected 
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into the spinal canal without barbetage (successive withdrawing and rein} 
ing) and the needle quickly withdrawn. A collodion dressing is applied 
the wound. Slow injection without barbetage keeps the solution local 


yroducing a maximum in regional block. The slow withdrawal of such a 
| £ o 


quantity, not over 5 c.c. at the most, produces a minimal disturbance of « 
spinal hydraulics. This is in marked contrast to the withdrawal of 10-2 
as in the technic of some. ‘The reinjection of such a comparativel 
amount causes undue diffusion of the solution and there is the danget 
anzsthetic getting beyond control. When injected there is always a 
amount of diffusion of the drug but slow injection of the hypertonic s 
will reduce this to a minimum. ‘The diffusion is directly proportional 
speed of injection, the amount injected, and the relative specific gravit 
the solution. Spinal fluid alone has a specific gravity of 1.004—1.008, tl 
spinal fluid with novocain dissolved is slightly greater. Gilbert and P 
in experiments on cats, showed the bulk of fluid injected to be more imp 
in diffusion than the concentration. 

The drug is at once absorbed and fixed by the tissues, particul 
the dorsal nerve roots. As soon as the patient is arranged on th 
operative preparations may begin. The head and shoulders should be elevated 
for the first five to eight minutes, having him breathe consciously to offset 
temporary respiratory disturbance. The patient may then be put in Trend 
burg position if so desired. He must be watched for the first ten minutes 
during which time a fall in the blood-pressure occurs (average 10—30 
mercury). The blood-pressure then slowly mounts toward normal 
After the first fifteen minutes, the only danger comes when the patient 
raised from the Trendelenburg position to horizontal. Temporary bu 
anemia sometimes occurs with shock symptoms of a greater or less «« 
Care must be exercised that the change of position to the upright is mace 
slowly! After operation, patient is returned to the ward, given fluids freel 
(they may be given during operation if desired), and allowed to eat wher 
time comes and with nearly all of our patients, undesirable post-oper 
sequellz have been nil. 

Dosage.—The anticipated duration of the operation determines to ; 
extent the dosage of the drug. We have found that 50 mgm. novocai1 
tals will give an excellent ancesthesia for about one hour. We have us: 


high as 120 mgm. anesthesia lasting about three hours but it has been 


when these large amounts have been given that unfavorable reactions hav 
occurred. One grain or 65 mgm. is a good average dose and is safe. Us 


the drug in crystal form obtains the maximum anesthetic action with a given 
amount of drug, there being no diminution of anzsthetizing properties by 
ing. The crystals are sterile in sterile ampoules. 

Within two or three minutes following injection, scrotal and perineal! 
tingling, numbness or parathesia appear. This condition is followed by 
gesia. At once the same succession occurs in the heels (same sacral innerva 
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placed in the Tre nburg positio1 lwo ot our patients went into sho 
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and are the drugs ot en value \drenalin intravenously is the o1 
of use in cardiac ot motor failure and usu 
over until vasomotor function and stability 
drawn the spinal flui ope olf removing an exce it the drug but this is 
quite useless as abso n and fixation by the tissues take place within fiv 


minutes. Len grains ot itfein before operation is said to maintain a normal 


blood-pressure Wi e not used caffein in this manner. We do 
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taking of large quantities of fluid before and immediately following operati 
and believe that this in conjunction with a minimal disturbance of the int 
dural pressure explains the general absence of distressing sequelle. It | 
been demonstrated that with an excess of body fluids, the secretion of cereb 
spinal fluid is greatly increased. 

Bellevue Cases—During the past six years, three thousand six hu 


TABLE II. 


Total operative mortality ae , 8.007 
Local operative mortality ; : 4.00 
General operative mortality Paes 12.29, 
Spinal operative mortality ' 7.89, 


and sixty-eight (3,668) operations have been performed on the urologi 
service of Bellevue Hospital. Of these four hundred and ten were perform: 
under spinal anesthesia. The number of cases with the various forms 

anesthesia used and the relative mortality of each are indicated in Tabl 
I and II. 


Comparing general and spinal anesthesia, a difference of about 4 per c 


TABLE III. 


Gas Oxygen Ether, 1920 and 1921. 


Diagnosis Saline | ae | ae | 
Cases Fimo 65 21 14 14 } 129 
Death—Sepsis 3 > . 
Uremia I I 2 
Pneumonia. 2 I 4 | 
Mortality. eee oa 10.9 
Spinal, 1921 and 1925. 
Cases Sate ear? 70 35 19 4 10 138 
Death—Sepsis 2 3 2 ” 
Uremia. . 2 2 
Pneumonia I I 


Mortality... 


mortality in favor of spinal anesthesia is noteworthy. To ascertain whethe: 

this was generally true, in our series, we made an analysis of cases of a more 

or less general type—those requiring external urethrotomy for relief. Pa 

tients having general anzsthesia in 1920 and 1921 when we used spinal anzs 

thesia but little and those who had spinal in 1925, with those few having this 

form of anesthesia in 1921 (when we first began using it) were chosen for 
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comparison. (See Table III). Here too is approximately the same differenc 
of nearly 4 per cent. mortality in favor of spinal anzesthesia 
A rather striking difference in the ratio (7 tot) of immediate pulmonary 


complications should be noted. 


Most of these patients were admitted in a semi-uremic state, often witl 


extreme renal impairment. They were at best, poor surgical risks lhe 


data obtained, however, from a study of this relatively small number of cases 
of a general type seems to indicate rather definitely that there 1s a slight 
(4 per cent.) mortality rate in favor of spinal anesthesia. In a few of the 
extreme cases better judgment unquestionably would have employed local 
rather than either spinal or general anzsthesia. 

Practically all deaths occurring after local anesthesia were in those patients 


who had a suprapubic cystotomy performed preliminary to prostatectomy 


TABLE IV 


29 30-39 40-49 0-59 60-69 0-79 


Number cast 6 74 101 86 79 46 12 2 


The greater portion of these were admitted in acute retention, uremic, some 
moribund. These patients really died of urinary sepsis. We have used sacral 
and parasacral in some twenty-six (26) cases, in four of which the anesthesia 
was unsatisfactory and it was followed by spinal. At times when the spinal 
anesthetic is given between the third and fourth lumbar vertebrz, the skin 
analgesia will not extend more than two inches above the symphysis. Here we 
use novocain locally in the unanesthetized areas. In one case of urinary 
extravasation extending high onto the abdominal wall, anzsthesia to the 
nipples was obtained, and the whole flank was freely incised and laid open. 
In seven cases in which spinal was unsatisfactory, general anaesthesia was 
given. In a few cases in which the anesthesia was not all to be desired, re 
injection was performed with good results and no untoward effects. 

Surgical shock is minimal because of the afferent nerve block, permitting 
no tmpulse to reach the brain. 

Many have used spinal analgesia in children. We have not. Our youngest 
patient was fifteen years of age. Rocher reports its use without accident in a 
series of one hundred twenty-five (125) children whose ages ranged from four 
to fifteen years. Table IV indicates the ages of our patients in decades. 

In performing suprapubic prostatectomy under spinal, there is no pain, 
but the patient will complain of a sense of pressure in the lower abdomen, the 
result of the energetic manipulations of the hand and enucleating fingers 

Post-operative sequelle are reduced to a minimum. The patient is able 
to return to the ward, take fluids at once, usually eats soon after operation, 
and there is practically no distention. Nausea occurred in a fraction less 
than 2 per cent, of our patients and there were but three who vomited, one 
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only slightly. With novocain, nausea and vomiting are much less fre 
than when stovain is employed. ‘Too, the less the spinal fluid is distur 
(we draw off but 2-3 c.c.), the less will the vomiting reflex be stimul 
By the same token, the fewer the undesirable sequellz. 

Headache occurred in three per cent. (3 per cent.) of our patients 
slightly less than that observed after diagnostic lumbar puncture (5 pet 
Unquestionably this is explained by the fact that the patients are kept 
at least a week following lumbar tap and operation, whereas after diagt 
tap, they are up and about in a relatively short time. 

As Sicard has demonstrated, a large needle may tear the dura, leavit 
gaping wound through which spinal fluid may ooze rather rapidly. ‘Vhi 
be the cause of an extreme headache. It is essential therefore to 
needle of small calibre with a rather blunt bevel, being sure that the obdur 
fits snugly and smoothly at the point of penetration. This obviates t 
the dura. 

Cervical rigidity (meningismus ) was observed in one case and last 


one day. 


Indications —The best risk for spinal anzsthesia is the patient i1 
body. The mistake is too often made in the assumption that spinal 
anesthetic of choice in the weakened, the toxic or the moribund rl 


wrong. McNider has demonstrated the toxic effect of ether on the 
epithelium. A certain degree of acidosis accompanies all forms of get 
anesthesia. This is absent with spinal anesthesia and it is therefor: 
anesthetic of choice in patients with advanced renal lesions and is esp 
useful in the hypertensives. We have occasionally used sacral and parasa 
anzesthesia in thin individuals in whom the landmarks are readily mace 
in the fat types, spinal may be given with far greater facility. 
Contraindications.—Spinal analgesia should not be given to the | 
tensive, toxic or excessively nervous patient. It should not be used 
patient is in shock, if an unusually long operation is to be performed, 
there are such marked embarrassments to the pulmonary or cardiac funct 
as large pleural or pericardial effusions, or large pulmonary tumors. It 
be used with discretion. ‘The technic itself is simple, and should not 


contraindication in the hands of the average surgeon. Diseases of the spit 


brain tumors, particularly cerebellar growths, rule out this form of analgesi: 


The fact that spinal has once been used does not contraitidicate its furtl 


usage. We have given it to one patient as many as six times, and Ba 
has used it twelve times on one man. 


Mortality —The administration of over one hundred thousand (100,00 


spinal anesthetics is reported in the literature. The mortality varies 


I—200 to I-5000 cases. Several surgeons have series of over 2500 without 


death. Babcock has reported the largest number of personal cases (15,00 


He believes that in selected cases the mortality should not be over 1 
We had two deaths in moribund septic patients on whom this method s| 
not have been used, and unquestionably we hastened their deaths. It 
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he borne in mind, however, that general anesthetics are not without definite 
risks, more especially in patients with grave cardio-nephropathies. In another 
hospital we have seen a patient die on the table with the administration of a 
sacral anzesthesia. 

Complications lf the drug reaches a high level there may be respiratory 
embarrassment. There is slowing of the respiratory rate. If the reaction is 
severe, cessation ensues. This usually yields to artificial respiration, caffein, or 
rebreathing, especially if stimulated with ether or nitrous oxid. The milder 
form which is more commonly observed is manifested by a slight slowing of 
respirations and a complaint of a compression about the chest. Exaggerated 
breathing on the part of the patient overcomes this. The milder form is 
secondary to bulbar anzmia and is not found without a certain degree of 
vasomotor disturbance 

We encountered a complication | have not found mentioned by others, the 
breaking off of the lumbar needle. In this case, the novocain was nearly 
injected when the patient became restless, straightened up on the table thereby 
breaking the needle off between the spinous processes. It was necessary to 
give gas-oxygen to cut down on and remove the needle. This was easily 
accomplished with no untoward results. 

Trauma of the cord has been reported. If one is careful in making the 
puncture, and free flow of fluid is obtained, he may be certain that the cord 
is out of danger. There are no records of autopsy performed after a spinal 
death to reveal the condition of the spinal cord and meninges, hence we do 


not know exactly the pathological picture. 


Convulsions are the result of injection of the novocain directly into the 
general circulation. ‘lemporary urinary incontinence and retention have been 
observed. We have seen none of these. Nor have we seen occular palsies. 

Objections may be made to spinal anzsthesia on the ground that the anzs 
thesia is too brief for long operations, but rarely does one operate for more 
than an hour and a half. Failure to obtain anzsthesia may be due to either 
inert drug or the fact that the needle was not in the spinal canal. Occasionally 
the anesthesia is delayed. 

Against these objections may be weighed the excellent anzesthesia with 
the complete muscular relaxation obtained. There is a greater or less degree 
of local anemia. Post-operative sequellz are negligible. Especially are there 
no intestinal (distention ), lung, or kidney complications due to the anzsthetic 
The strain on sutures is absent. The patient is able to take fluids and food at 
once. Moreover, the fact that patients will submit to repeated spinal ans 
thesia demonstrates that from the point of view of the patient, the method 
is meritorious. 


CONCLUSION 


(he greater the experience with spinal anesthesia, the more has it come 
to replace other forms of anesthesia on the urological service of Bellevue 
Hospital. 
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It is not an anesthetic for all patients, those to receive it must be selected 
particularly in respect to their blood-pressure. Hypotensives, especial! 
systolic pressure is below 100 mm. mercury, are poor risks. 

Occasionally untoward results do obtain with a spinal anzsthesia. 

The dosage can be more or less regulated and by proper care at th« 
of administration the drug can be localized at a given level of the « 
affording a definite regional block. 

From the standpoint of the surgeon, it is an ideal anesthetic for operat 
procedures below the diaphragm. 

The general post-operative mortality in this series of cases was about 
4 per cent. less in those cases in which spinal anesthesia was given; t! 


general anesthesia being slightly over 12 per cent. 
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A SYSTEM OF CONTROL AND TREATMENT IN THE 
TOXIC GOITRE* 
By Cuarves H. Frazier, M.D. 
AND 
W. Buarr Mosser, M.D. 


or PurtapEe esta, Pa 


lv is an accepted fact that the patient with thyrotoxicosis deserves mort 
particular consideration, more specialized study, more of mature and expert 
enced judgment than is regarded as requisite for the successtul treatment ot 
the more common lesions for relief of which the surgeon may be called upon. 
Consider appendicitis and pelvic inflammation, gall-biadder disease, gastric 
or duodenal ulcer, malignant growths of the stomach, colon and uterus ; to be 
sure nicety of judgment, technical dexterity and an understanding of the 
limitations of endurance in the individual case; these and other considerations 
must be grasped and appreciated to cope successfully with any or all of these 
more or less common ailments. Too much specialization of course is to-be 
deprecated, but when human life 1s the criterion, there can be but one answer. 
Is it to be a mortality of one per cent. or better, or ten per cent. or worse: 
Accidental contact with the goitre problem, more or less as a collateral, but a 
very vital issue, has justified the conclusion that the goitre patient is better 
served by an organization that has been built up as the needs for special 
protection presented themselves, than when no organized effort has been made 
to safeguard the patient, Hence, as in other places, there has been evolved 
at the University Hospital a Thyroid Clinic, officered by representatives 
of the medical, surgical and X-ray services; in this Clinic all patients with 
diseases of the thyroid gland are registered, no matter on what service they 
may be entered originally, and on their discharge from the hospital the entire 
group is subjected to the same continuation of observations. Thus a board 
of control is established whereby each and every patient may have the advan 
tages of a composite opinion as to what, in each instance, is the best method 
of treatment; while the uniform “ follow-up ” system at once constitutes the 
standard by which impartial judgment is entered up on the justice of the 
course pursued. Such an organization protects the patient from individual 
prejudices and is the means of accumulating impartial statistics that may 
be used to advantage in determining the relative merits of the different means 
of dealing with this complex problem. 

None of us can have patience with or. respect for the individual who is 
given to making such sweeping statements as these; one states that “ every 
patient who is cooperative will recover under his system of treatment ; another, 
“never saw a recovery following a thyroidectomy ”’; another finds that the 


* Read before The Philadelphia Academy of Surgery, March 1, 1926. 
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majority of his cases respond to X-ray treatment. It is true that improvemx 

may occur from many different forms of treatment; but it is equally 

that improvement, often amounting to absolute cure, will occur in a cert 

per cent. of cases even though no treatment is instituted. ‘Toxic goit: ; 
especially the hyperplastic goitre, is a self-limited dysfunction. The per 

sion of function gradually subsides, or as expressed by the older write 

“ the disease burns itself out ’’ and the patient recovers. Unfortunately, how 

ever, most of the patients succumb before spontaneous recovery occu! 

Then, too, natural remissions may occur at any time during the cours: 
the disease, only to be followed by a period of more severe symptoms 
must be very careful, therefore, in compiling the end results of any spe 
form of treatment, that our conclusions are not influenced by including 
natural recoveries and remissions. 

At the present time, surgical treatment offers to the patient suffering 
from hyperthyroidism, either from exophthalmic goitre or toxic aden 
by far the best hope for recovery. A conservative estimate of operative result , 
from various clinics shows that recovery is to be expected in about 60 pel 
of cases, improvement in 30 per cent., and no improvement in 10 per cet 
The results of medical treatment could probably be indicated by reversi: 
the order of these figures. X-ray treatment, while of some benefit to a larg: 
proportion of pure exophthalmic cases, is, according to those best infor 
on this subject, curative in a very small number. 

Conflicting opinions as to the proper course of treatment to be pursus 
in the care of the toxic goitre patient, by men of high standing in 
respective fields, led us to the conclusion that the individual patient coul 
only receive proper attention by subjecting him to a careful study by repr 
sentatives of the various specialities who are interested in the problem. | 


case, after completion of a routine investigation in the Thyroid Clini 


reviewed, classified, and disposed of according to the consensus of opinio 
of the composite group. This, however, is not the only useful featur: 

— ree ; ; 
such a clinic. While under treatment by one department, the patient 


frequently seen by consultants from the other interested departments, 
only in order that his progress shall be impartially observed and evaluate 
but also because of the frequent necessity of treating dependent complicati 
which may require complete or partial revision of the originally plann 
method of treatment. 


On the surgical side, we take advantage of this consultant service by ha 


ing the internist from the Thyroid Clinic see every case at frequent inter, 
before and after operation. Cardiac complications are so frequent that the ' 
almost become a symptom of the disease; renal and gastro-intestinal comp! 
cations are not infrequent. In the proper management of such cases, 
aid of the internist is invaluable. 

The surgical management of the toxic goitre patient is largely a matter 
of observing certain fundamental principles and applying them in a routin 


way to all cases, as it is impossible to prognosticate the post-operative reactio 
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C() ) LND TRI TMI () (C GO 
| 
bv the CyTee Ol ipparent toxicity it 1 a ( Hil I SCI 
cases Ol moderate TOX1¢ Pour’ level marke hnvrot 
operatiol We iré onvinced therefore. that Ol 1 en n 
patient, regardle ; t the degre Ot toxicit with every sategua 
disposal, Can we unl! irmly pre vent more ol! ( el is p { r 
tions. [very toxi tient 1s place on the anoci-association tecl 
] ] | ] | 
absolute physiological rest, given mild sedatives as indicate 
a specinc in certall ises 
Che anoci-a t technic, whereb he patient kept Go 
the fact that he is to be operated, or of the time of operation if he ( 
previous y told tha l peration 1s necessary, 1s a valuable adiw 
and psychi qaisturbances are avoided : the patient goes through the ( 
with a pulse rate of from 10 to 20 beats per minute slower that 
those patients w enter the operating room with the knowl ige that re 
are to be operated; the immediate post-operative reaction is less sever 
occasionally pati eave the hospital without realizing that they | é 
? 11 | ] | 
gone al eTratio Ldmiutted! such a procedure 1s niv necess 
5 per cent. of case the remainder would withsta heir operative edurt 
without a1 ment ho It 1s impossible, howeve to detern ‘ 
] | 
patients beiong to this group, so that tor their protection all tox patier 
are subjected to the same procedure 
\ lOMOv1Ca ~ Opti {) 228 TOS CTI cla pore Operative ( ires 


It is well known that the toxic patient shows marked improvement from tl 


procedure alone he pulse rate gradually subsides until a constant Ik 
reached, the ba metabolism declines proportionately, and_ the itiet 
gains weight 
g J 
] | | f | 
Mental and psychic disturbances, as well as objective manifestatio1 


nervous instabilit ire best treated by the regular administration of a mild 


sedative, which can be increased as indicated. Sodium bromide, reinforce 


by luminal each evening, is usually sufficient hese measures, together witl 
the pardonable deception of the anoci technic, usually exert a mar llous 
change in the patient’s mental condition, with a resultant improvem« 1 
the ph S il cor 

Admunistratio1 tf 10dine as a pre-operative procedure in exophthalmi 
cases has eCOMe NeTe, as Il practically every O het clinic, a routine LtS eITt 
Is SO remarkable as to consider it aS a spect here are, hows eT, MmMan\ 


} 
I 
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points to bear in mind in administering the drug. In the first place, its effect 


Is transient. aximum improvement occurs when just a suimcent amount 


has been given. Unfortunately, at the present time, there is no way, except 
clinical observation, by which the correct amount can be determine 

general way we have found that the maximum effect is reached after giving 
Lugol’s solution i ses ot five minims, twice daily, for from seven to tet 


days. After this period, iodine not only does little if any good, but mav be 


distinctly harmtul lhe second pom to be remembered 1S that the benefi lal 


\ 


results obtained by using 1odine can seldom be duplicated if operation is 
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delayed, and later a second course of iodine therapy attempted. We hav 
several cases benefited on their original admission, who have refused operati 


} 


and lett the ward only to return later with more severe symptoms. On th 


second admission, these patients have failed to show the expected improv: | 
ment from iodine. There is still one more point to be remembered. lodin ) 
is not to be considered as a curative agent. We have failed to see one « 
of exophthalmic goitre that has been permanently benefited by the us: 
iodine. The transient improvement should only be considered as an “ induc: 
remission ’’ which serves its purpose by affording an opportune moment 
surgical intervention. 

In the treatment of toxic adenomas we are not entirely in accord wit 
other clinics who are using iodine routinely. It undoubtedly benefits a larg 
proportion of these cases, but we have seen some unfavorable reactions whi 
make us very dubious of its routine indication. Under no circumstai 
should iodine be given to a patient with an adenoma, whether it be toxic o1 4 
non-toxic, except when the patient is in a hospital where he is being prepared 
for operation. The incidence of induced hyperthyroidism from administerit 
iodine to patients with non-toxic adenomas has reached appalling figures, 
only from the indiscriminate use by the laity, but often by prescriptions f1 
the practitioner. lodine, while one of our most valuable adjuncts in th 
surgical management of hyperthyroidism, has probably done more harn 
patients with goitre than any other drug. 

Having utilized all these aids, the question then arises as to when 
patient is to be operated and what operative procedure is to be institut 
Since the operative procedure is one of election, uninfluenced by immediat: 
necessity, as often governs many general surgical problems, it naturally 
follows that operation should be performed when the point of maximui 
improvement is attained. ‘This optimal point is determined by considering 
several factors. After several days of absolute physiological rest, it will : 
noticed that the pulse rate gradually declines, the basal metabolism fall 
the body weight increases, and the nervous instability subsides. These sy1 
toms, signifying an “ induced remission,” may indicate improvement for mat : 


days, but eventually a time arrives when the pulse rate, basal metabolis: 
and body weight, become stationary, or as seen on the graphic chart, the lines 
“ straighten out.” This represents the stage of maximum improvement and i 
the optimal point for surgical intervention. If operation is delayed bey: 
this point, the patient begins to regress, as shown by the graphic chart. 

The operation of choice is, of course, a bilateral subtotal thyroidecton 
and it is only by ultimately reaching this stage that cure can be expect 
but various factors often demand a series of operations before complet: 
removal is possible. It is largely through experience that judgment, as to thi 
correct procedure to be instituted in the individual case, is attained. Wi 


believe that each patient should be evaluated soon after admission and 


treatment planned accordingly. If this is not done, a false impression 
D4 
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the resistance ot the patient mav be obtaine \pparent improve 
iodine therapy may encourage ill-advised radicalism which will be 
the mortality statistics While iodine undoubtedly lessens thi 
reaction, it does not entirel ivord untavorable reactions 1n w 


and complicated Cast We cannot, al the present time agret 


clinics that are di rding ligation and hemithvroidectomy in tay 
, ; ; 
subtotal thyroidecton in all cases In young people, witl 


advanced disease, who react promptly to physiolo 


the compl te operation 1S the procedure Ot choice and is unitorn 


For more advan cases in older patients with high basal metabolist wl 
exhibit emaciation, cardiac incompetence as judged by fibrillatior 
pensation, and wl not react promptly and completely to physiologi ( 
and iodine, the choice of primary operation rests between unilateral ( 

or hemithyroidecto and t-v-polar ligation 

Hemithyroidectomy has bhecn very successful, as judged 
operative reactio! it this IS ¢ nly m iderate ; the se ond lobe may be 
after forty-eight urs; 11 severe, completior of the Operation ma é 1 
poned tor several weeks, during which the patient shows marked improv 
ment, as judged | vain in weight, lowered basal metabolism, and Wel 
pulse, so that he goes through the second stage with little difficult 

Ligati m is reserved tor very advanced cases lemporary, but rte 
remarkable improvement, is obtained, which lasts for about fou tl 
These patients routinely return for the second stage, which may be eithe 
a subtotal thyr ectomy or hemithyroidectomy, at the end of te we ; 
()ecas lly, unilateral polar ligati tollowed by hgation of the 
pole, then by hemithyri idectomy, and finally by subtotal bilateral ret il 
are the various ste found necessar\ 

Ot other procedures, injection otf boiling water or alcohol is of benefit 
as a temporary, palliative measure, but is probably only to be used i ises at 
the time inoperable With cervical sympathectomy, we have had no experi 
ence. Some of the toreign clinics have reported successful result 
would seem a mi more logical procedure to attempt interruptior 
sympathetic impulse by destroying the periarterial sympathetics 
subjecting the patient to the long operation which removal of the gar 
glion demands 

Post-operati re holds a place of equal importance with the pr 
operative preparat ind operative procedure he anoci techni 
tinued, 1f possible, until the immediate reaction has subsided, thus g 
the element ot post-operative mental shock It is surprising t note th 


number of intelligent patients who leave the hospital without realizi1 that 


they have undergone an operation. \Vater is given as soon as nausea ceases 
in liberal quantities, morphine is administered at regular intervals the 
first twenty-four urs, and 1odine continued until the “ danger peri 
passed \ll of these measures aid in preventing that most dreade mpli 
cation, post-operative thyrotoxicosis, which now is seldom seen Shoul 
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moderate toxic reaction occur, it is usually controlled by administering larg 
quantities of fluid by mouth, rectum, subcutaneously or intravenously ; 
increasing the iodine; by early resort to blood transfusion; and by usi 
the ice-bag technic. 

The success or failure of any method of operative procedure is, of cou 
dependent upon the mortality and morbidity statistics, providing, of cours 
that selection of cases does not distort these figures. This consideration 
been entirely avoided in our clinic due largely to circumstances. Situated 
a community where ultra-conservatism, verging often on quackery, oft 
keeps the toxic patient away from the surgeon until he is seriously hat 
capped, we receive probably as many of the so-called poor surgical risks 
are encountered in any clinic. 


The mortality statistics have here, as elsewhere, been materially reduc 


since the advent of iodine. Previous to 1920 our mortality in toxic cases 


averaged 2.77 per cent.; since 1920 we have had a consecutive series of 
operations on patients with toxic goitre with two deaths, representing 
mortality of less than 0.8 per cent. (0.70 per cent.). One of these deat! 
was unavoidable. It occurred in a patient fifty-four years of age, who ha 
an extremely poor myocardium, as judged by continuous fibrillation 
marked decompensation. Her death was due to cardiac failure, which p1 
ably would have resulted from any major surgical procedure. The secor 
death was due to post-operative thyrotoxicosis following subtotal thyroice 
tomy in a very toxic case. (ver-enthusiasm in the efficacy of iodine thera, 
was responsible for this error. Mature judgment should have dictated eit! 
ligation or hemithyroidectomy as the primary operation. ‘The mortality stat 





tics here represented are probably as good as can be obtained with the present 


knowledge of the nature and treatment of thyroid disease. Not until sor 


other, as yet undiscovered, factor comes to light, can we expect to reduc 


to the idealistic infinitesimal. 





HYPERNEPHROMATA 


\N EXPERIMENTAL AND CLINICAL RESEARCH 
By ALsert E. Borne, M.D. 


or PHILADELPHIA, PA 


5 Grav st expressed his beliet the Cohnheim theor 
the genesis of re | hypernephromata, the origin of these growt ee! 
subjected to much intensive study Many investigators have beet 

‘ 7 

support the origi (srawitzian theory: a considerable number é 
In justification their belet that the adrenal cell rests pl 
their genesis 

Lhe Sse Vel ernative theories proposed w I] e desct ead ‘ 
it to say here, the problem remains sub-judice 

rot the clu las well as trom the pathol gical standpoint, th 
hypernephroma has been used in some cases to denote renal neopl 
fulfill the cl cs of the growth originall escribed by | ' 
well as many which have uled t ulfill these characte . S 


10n, tl esults of which are described herewith, was undertaken wit 


Investigal 
the idea, first t adding pathological data that might contribute t ( 
exact classifi these tumors, and second] proving o o 
] ; 
our satistacti the lews expressed Dy Grawt 
he ipel ses, hirst, a nalysis he available literature tie 
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j j | — pe peru 
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on the results of me experimental work on the influence of 
fresh hypernephromata on the production ot hyperglycemia in rabbits 
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manner the appearance of the arrangement of the cells in the fascicular portion 
normal adrenal cortex, particularly with reference to the arrangement of the cells 11 
columns and rows. 


6. The similarity of this form of renal tumor to tumors of the adrenal gland itsel| 


7. The structure of these growths is typically different from the normal kid: 
structure. 
8. The nucleolus stains differently from the nucleus. This is rarely seen in th 
of renal adenoma 
9g. The finding of an entire adrenal as an accessory organ in the kidney 
LUBARSCH made mention of the occurrence of giant cells and calls attention to 
fact that these cells may be present in simple hyperplastic growths of the adrenal itselt 
Busse in his studies of the embryonic adrenal repeatedly found structures in tl 


embryonic adrenal resembling those in the tumor. The chief trouble in the interpt 


tati 
of the microscopic pictures arise from the papillary glandular cyst formation 


HANSEMANN claims that they come from adrenal rests and that they are malig: 


from the very beginning. He states that the true kidney adenomata are different frot 


hypernephromata in their typical glandular structure while papillomata are characterize 


by the fact that they have a papillary structure throughout which is the case onl 


isolated parts of the hypernephromata, and, never, in the latter, reaches a typical | 


mation. He speaks also of an endothelial adenoma and claims that these tumors may easi! 
be confused with hypernephromata, for in many places there is certain similarit 


ot structure. 


GARCEAU says, “It is impossible to decide definitely in regard to the nature 


growth. It is evident, until some definite agreement shall have been decided upon in regat 


to the tumor classification that we cannot do better than to relegate these growths in 
class by themselves. The fact that they ck velop from adrenal rests in the kidney its 1 
so commonly admitted that there are few who deny this. It 


vertible fact.” 


seems to be an incontt 


DUNN in an examination ot 


ighty cases found four kidneys showing adrenal re 


The remarkable feature in these cases was the intimate association of the suprarenal cel 


with renal tubules. He concluded that the epithelial abnormalities of the three typ 
frequently described, namely suprarenal rests, adenopapillary tissue, and papilliferous cyst 
had been found fairly frequently in the kidneys of the eighty consecutive cases under hi 
study. The amount of material examined, though insufficient to afford definite statistic 
he held sufficient to prove that their occurrence is by no means rare. 

CHIARI supports the Grawitz idea with the following reasons: One, the situation 
the tumor in the region where suprarenal rests occur. Two, that the tumor may ha 
a definite capsule. Three, the fact that tumors of the kidney may develop from aber 
adrenal tissue and that these may become exceedingly large and give rise to metastasi 
Four, the histological resemblance of the renal tumors to those of the suprarenal. Fiy 
the pigment and fat in the cell contents 

Me oy has gone over the embryological idea of Wilson and Willis that the so-calle: 
rests are independent of adrenal development. He concludes that, 


from our present 
knowledge of these tumors, the 


term hypernephroma should continue until something 
more definite can be set forth to disprove conclusively that the tumors do not ari 
from the so-called adrenal rests. With the term hypernephroma we recognize a definit 
entity which will take a long time to replace with such names as lymphonephroma 
endothelioma or perithelioma. 


BENECKE found cases with adrenal tissue in its resting and proliferating conditior 
side by side, and with it true sarcoma. He believed the alveolar 


form of growth to b 
more certainly of a sarcomatous nature than the palisade form. 


KeLty is inclined to believe that the hypernephroid tumors are angio-sarcomata 


peritheliomata purely from a morphological standpoint and nothing else. He conside: 
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(1) A tumor arising from such tissues or portions of organs of mesothelial orig 
which possess in the adult state lepidic character. 

(2) When typical and growing slowly it is purely of the adenomatous type 

(3) When atypical or more anaplastic and growing rapidly, it reverts first t 


alveolar sarcomatous type and later to a structure or want of structure which render 


undistinguishable from a round or even a short spindle-cell sarcoma. 
(4) The tumor when it takes on its undifferentiated type affords metastasis 


sarcomatous order. The primary growth in general, if studied exhibits indications 


the successive stages through which it has passed from the adenomatous to the 


matous form of growth. 


JELLE presents six tumors which, although all of these possessed a capsule, cordo1 
and clear cells, rich in fat, he does not think sufficiently established a suprarenal origin 
In regard to the fat content of the cells, he considers it impossible to differentiate mict 


scopically the fat of hypernephromas from that of cancer of the kidney, either 


polarization or staining. He concludes, in spite of the contradiction of Grawitz on 


one part, and of Stoerk on the other, that it is impossible for us to decide from tl 
insufficient histological groups the origin of the tumors. If he were required to pronow 


definitely on the six cases which he presents, he could estimate that only the first t 


could be considered as tumors of suprarenal origin. 


ALBARRAN and Imbert describe a large cell under the microscope with clear prot: 
I | 


plasm, characterizing a tumor which, when benign they call an adenoma, when malignant 
an epithelioma. They both present the same microscopic appearance. They call tl 
tumor adenoma and epithelioma with clear transparent cells in consequence of the tra 
parent look which the cells have when the abundant fat which they contain has | 


dissolved out in the process of the mounting. The authors 


ve 
assert that these tum 
may have a double origin, namely, from the renal epithelium and also from aber 
suprarenal rests in the kidney. 

BURKHARDT is of the opinion that malignant tumors of the adrenal in the kidn 
develop from a pure adenomatous growth of adrenal tissue, but not directly from mi 
placed adrenal elements. In his opinion it was plainly seen how the stromatous tissu 
was transformed into a solid cellular, papillary and alveolar or irregularly diffuse growt! 
in places corresponding to the relations that are found in the 


This irregular, many layered, alveolar structure is continued 


malignant adenomat 

into a diffuse cell growt!l 
according to Burkhardt 
depends upon two points : one, what principle tumors should be classified and, two, what 
relation the adrenal holds both in embryonic and physiologic relations. H« 


or it forms larger alveolar cell complexes. The decision 


is inclined 


to look upon these tumors of the kidney as analogous to malignant tumors of other 


glandular organs which are ordinarily designated as carcinomata. Tumors of the 
adrenal show peculiarities found only in the carcinomata, that is, cell nests and papillar 
growths of cells. He believes they should be considered carcinomata of this gland as 


do those of other glands. 


ve 


WRIGHT put forward the view that the appearance usually labelled hypernephron 
was a product of the malignant change of the renal tubules and one of the ways 
which they react to a neoplastic stimulus, because it seemed to him that this is a mor: 
useful conception of the disease than the one which holds it to be an isolated phenomeno: 
arising from the capricious and somewhat belated growth of a misplaced tissue-remnant 

SToeRK claims that no kind of convincing agreement exists between hypernephroge: 
and nephrogenic tumors. The different forms of Grawitzian tumors 


1¢ 
are shown histo 
logically as varieties of one and the same type. He further states that the Grawitzia: 
tumors of the kidney are of renal origin, and that the blastoma tumors are characteristi 
of children while the Grawitzian tumors are found mostly in the second half of life 
This tumor which is found in the second half of life is quite intelligible in relation to th 
origin in contraction processes. The tumors under discussion should be designated adeno 


mata, papillary cystomata, or carcinomata of the kidney after the Grawitz type. Papil 
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origin might come into structural relationship with the adult kidney, th 


obvious purpose of such studies being to prove or disprove the Grawitzi 


theory on embryological grounds. 
We will give in brief résumé the modern conception of the embryologi: } 
development of the adrenal glands and kidney, together with some origin 
observations having to do especially with the physical relationship existi1 
between the anlagal cells. The latter comprise studies of human and _ pi 
embryos of an age when incomplete cellular differentiation permitted visuali 
tion of the compotent cells in their relationship to each other, 
Adrenal Gland.—AIcueE states that “ when the suprarenal body first appears, it 
close relationship to the Wolffian body. It arises from the proliferation of mesobla 
cells at the ends of the invaginations of the mesothelium lining the body cavity rl 
primary relation with the Wolffian body is subsequently lost and the adrenal becomes 
close proximity to the kidney.” 
BarLey and MILcer, in referring to the cortical substance, state that “the cortex 
of mesothelial origin. In embryos of five and six mm. the mesothelium at the level 
the cephalic third of the mesonephros proliferates and sends buds or sprouts into ‘ 
mesenchyme at each side of the root of the dorsal mesentery. These sprouts soon | 
their connection with the parent mesothelium and unite with one another to form 
rather compact mass of epithelial-like cells ventro-lateral to the aorta. Frequently 1 
two masses fuse across the median line ventral to the aorta. They constitute the anlag 
of the cortical substance of the two suprarenal glands. From the fact that in the low ; 
forms they remain separate from the medullary substance and lie between the urit 
organs, they are known as inter-renal organs.” 
Arey states that “the suprarenal gland has a double origin. The cortex is deri 
from mesodern, the medulla from chromaffin tissue. In an embryo of 6 mm. the anlage: 
of the cortex begins to form from ingrowing buds of a peritoneal mesothelium; 
proliferation occurs on each side of the mesentery near its root. At about 9 mm 
paired glands are definite organs, and their vascular structure is evident The anlag 
of the suprarenals early project from the dorsal wall of the ccelom, between the m« 
nephros and the mesentery; here they become relatively huge organs. The differentiati 
of the cortex into its three characteristic layers is not completed until between 
second and third years. The inner reticular zone 1s formed first, the fasciculate zor 
next and finally the glomerular zone appears during the third month.” , 
“The chromaffin cells of the medulla are derived from the ceeliac plexus 
sympathetic system. In embryos of seven weeks when the cortex is already prominent 
masses of these cells begin to migrate from the median side of the suprarenal anlage t 
central position. Such penetration probably continues until after birth. The primiti 
chromaffin cells are small and stain intensely.” 
PATERSON states that “the cortex and medulla of the suprarenal capsule are deriv i 
from different sources. The cortex is developed first. It is formed in the first mont! 
fetal life by a series of fetal buds which grow into the subjacent embryonic mesobla 
from the ceelomic epithelium, on each side of the root of the mesentery. These bu 
coalesce and give rise to a mass of cells underlying the ccelomic epithelium The ma 
forms a longitudinal ridge, the suprarenal ridge, in a position between the Wolff 
body and the root of the mesentery. The medulla is derived from the main sympathet 
cord. Subsequent to the formation of the cortex and the suprarenal ridge a stream : 


cells passes in to the base of the ridge and gives rise to the medullary portion 
the capsule.” 

Lewis and Stonk are of the same opinion Chey state that “ the cortex appeat 
and is formed from cells which develop as buds of the ceelomic epithelium growing int 
the mesenchyma on either side of the root of the mesentery medial to the Wolffi 
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develop as direct continuations of the outgrowths from the primitive renal pel 


According to the others, the convoluted tubules (from their beginning in the capsule 






their termination in the collecting tubules within the medullary ray) arise independent } 
within the renal blastema, and, secondarily, unite with the duct system from the p 
to complete the canals. The careful studies and reconstructions of Huber leave litt 
doubt as to the correctness of the latter view, which, moreover, with the principle obse: 
in the development of the pronephrosis and the Wolffian body, in which the tubules . 
the duct join subsequent to an independent formation. The attenuated proximal en 
the convoluted tubule, for a short time solid and in close relationship with the 
of the glomerulus. 
comes a sickle-lik pi 
which gradually incompleté 
surrounds the vascular 
and later expands int 
S uprarenal a, Liver characteristic capsule \\ 
the continued growth 
tubules their tortuosity 
NepI just Trecs__. . fia) comes very marked, thi 
vi A} of Henle early becomes a « 
GenitalGland . _. kh. Jf -.... spicuous feature of t 
Wolffian Body A} course. By the third m 
‘0 / j the formation and grouping 
Kidney { the tubules have progressed 
such extent that the 
of the young kidney exh 
the outlines of the individ 
\ 
\ lobes composing — the 
This lobulation is retai 
until some months after birt 
In addition to the con 
tubules the vascular and 
porting tissues are deri 
from the renal blastema 
Fic. 1.—Longitudinal section of a 16 mm. human embryo condensed peripheral part ) 
(Modified after Wilson and W 
which becomes the fibrous cay 
sule of the kidney. As the latter assumes the rdle of active excretory organ the Wolffia: j 
body undergoes atrophy, with the exception of such parts as are concerned 
development of the sexual ducts.” 

Original Studies —The original studies were made with the hope o| | 
obtaining cross-sections of embryos at an age when the anlage of the corti 
substance of the suprarenal gland and metanephros are to be found at th 
same level. Of the specimens studied, including pig embryos of 9, 12, a1 
ig mm., and human embryos of 7, 12 and 16 mm., respectively, the 16-m1 
human embryo alone revealed the two anlages in close proximity. In thi 
specimen cross-sections made at the upper pole of the mesonephros disclose 
the presence of the component cells of this structure together with the cortica . 


substance of the suprarenal gland in the closest proximity and at a fair! 
early developmental stage. 


The illustration (Fig. 1), which is a modification of ine one presented b 


Wilson and Willis, shows the approximate level at which these sections wer 
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cells, the latter being represented by adrenal cell rests commonly found in 





adult kidney. ¢ 7 
Chemistry —Comparative studies of various hypernephromata | 
revealed a certain consistency in the nature and proportion of their chen 
constituents. The results of these investigations although yielding it 
cient information for use as the basis of a more exact classificat 
than can be made upon embryological and upon pathological grounds, 
extremely interesting. 
} 
GATTI estimated the lecithin content of hypernephromata and tound that it ip] 
mated that of adult i 
renal gland. He estin 
to be 3.4735 per cent. | 
performed qualitativ: 
upon watery extract 
hypernephromata and d 
strated the presence 
phane, proteoses, gly ’ 
leycine, and tryosin 
made the observat! 
the double refractive p1 
ties Of certall tat-lil 
stances tound in d ' 
states of the kidn 
idrenal gland are entirel 
similar. Grier and W: 
attempting to recover adt 
lin from renal hypernep 
mata were unable t 
the presence OT ev¢ 
slightest trace of thi 
stance. WEGLEIN, hov : 
claims to have found adr : 
lin in tumors originating ; 
adrenal gland. Crorra? 
that watery extracts of 
nal hypernephromata and 
Fic. 3.—Tumor fron which the fresh tissue was removed for the normal suprarenal gland 
~ es sue have following propert / 
(1) Injected into the body of a dog or rabbit, producing glycosuria. 
(2) Possessing the power of converting starch into dextrose and maltose and f 
power of the extract lost on boiling 
(3) Causing the blue color produced by iodine in starch solution to disappear 
HALL, referring to the chemistry of hypernephromata, states that although the 
logic structure of the tumor is most variable, the several varieties can hardly be mist 
for anything else for they have a distinctive chemical composition. A high prop I 
of cholesterin, lecithin and fat is always present. The reducing power of the 
extracts of hypernephromatous tissue on a starch iodine solution is so striking as to n ) 


the test applicable in the operating room. He was unable to produce a similar reduct 
in color in 35 cases of carcinoma and sarcoma. 

WELLs presents a table showing the percentage content of fats and lipoids in hyp 
nephromata as compared with normal adrenal, carcinoma of the gall-bladder, carcit 
of the breast and secondary carcinoma of the liver. 
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accord with the urinary findings made by Croftan. It would seem from 
experiments that the maximum effect is within the first two hours after 


tion. The failure in No. 2 rabbit to show any rise was probably du 


delayed absorption. The results in our work in producing hyperglycz1 
after injection of this extract and the results of Croftan in producing 
; 
suria are very instructive he acceptance, however, of this findi 
specific for hypernephromata will depend upon more extensive varifi 
especially along comparative lines with other tumors and normal tissues 
It would seem when one compares the respective chemical finding 
hypernephromata with those from the cortical cells of the adrenal that 
is a striking likeness, especially with respect to the lecithin content pet 
and the per cent. content of fat, lipoids and glycogen. The “ specific tests ° 
carbohydrate content of these tumors seem helpful in the diagnosis. Koer| 
however, investigated these tests and was unable to corroborate them 
CASE REPORTS 
Che case reports include those trom the autopsy records at the Unive 
of Pennyslvania since 1902. In this report no history or reference will 
given to the clinical aspect of the respective cases. 
Case L.—No. 162. R. V., white female, sixty-five years of age. Died Jul ; 
Findings.—Right kidney. Weighs 610 gms. It was the seat of a tumor n 
cut section practically no kidney tissue remained, but the tumor mass showe 
ally rounded foci of softening in the interior of which was a dark, blood) 
walls of these cavities are rough, ragged and somewhat red in colo The tum 
these foci was pale, arranged somewhat in lobules, and did not bleed on sectio1 
to these two general masses was a necrotic area which embraced, anteriorly, the 
aorta. The right ureter showed no abnormality until it reached almost t 
mass. Then it became slightly dilated and congested just before it disappeare: 
the tissue. 
The right adrenal was large and on cut section showed involvement : 
tissue. [ 
The left adrenal was large, firm, the periphery was yellow and the inte 
with a line of dark red in between then 
Liver —Weighs 970 gms. It was very hard and had a leathery feel. Ov 
anterior surface were a number of small, elevated, pale nodules bulging thr 
’ 
capsule. On section the internal part of the right lobe contained a large, necrotic t / 
focus. Numerous other smaller ones were found throughout the liy 
; 


Left Pleural Cavit Over the parietal pleura of both sides were found nut 
small pedunculated nodules varying from 1 to 2.5 cm, in diameter. On cut secti 
mall lunculated I 
were pale and yielded a milky fluid 

e ung. feighs 615 gms It was adherent anteriorly along the pat 

Left I Weighs 61: It 1 t ly al { 
ine and a le apex was covered over with many elevated white nodul 
l 1 at tl It tl levated whit 1 
from minute size to 4 or 5 cm. in diameter. Cut section showed the nodules 


pale, yellowish-white periphery and some of them had ragged, degenerated interi 


cially the larger ones. There were fewer nodules in the interior than there were 
surface. The right lung was the same as its fellow 
Case Il.—No. 2137. C. H., white male, forty-three vears of age. Died 100 
Findings.—Lett kidney At the lower pole of the left kidney apparently sey 
by a capsule from the renal substance was a rounded tumor 3.5 or 4 cn 


protruding beyond the end of the kidn It was. when fresh. of a light reddi 
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cells were arranged in alveolar spac« f fibrous tissue perpendicular to the wall 
cells were well stained and contained vesicular nuclei 
Case VII No. 3824, colored, male, fifteen months of age. Died March 14, 1 | 
Findings Adrenal. There were no findings given referable to the gross pat! 
of this organ. The microscopic findings showed the cortex was injected wit 
vessels. The cells were granular and vacuolated. The nuclei were well stained ; 
medulla was composed of alveolar spaces of fibrous tissue filled with large irregular 


with hyperchromatic nuclei. These appeared to be arranged perpendicular to the a 
Case VIII.—No. 4012, white, male, fifty-one years of age. Died August 28, 1 
lindings.—Leit kidney. Weighed 900 gms. On the anterior surface of the ' 


pole there was a definite nodular mass, firmly adherent to the kidney and continued 


} 
the kidney substance. The perinephric fat was firmly adherent to the tumor of 1 
his tumor and kidney when cut showed the tumor had almost completely repla 
kidney tissue, especially below the midline. The tumor mass was of a yell 
color Friable portions are present which have undergone colloid degeneratio1 

Right Lung.—Weighed 600 gms. There is on the external surface of the upper 
a small nodule evidently within the pleura. On cross-section it appear 
measures 3 mm. in diameter. 

Case IX.—No. 4447, white, male, fifty-five years of age Died April 3, 1 

Findings.—Left adrenal. Measured 7x5x4.5 cm. It was freely movabl 
the kidney and contained two nodules which measured about 3x 2x2 cm lhe 
moderately firm in consistency and on section had a yellowish tinge 

Left Kidney—Measured 19x 13x 11 cm. It was irregularly pyriform with tl , 
downward. The surface is irregularly nodular and lumpy. The areolar tissu 
contains several nodules like those found in the lung. The kidney itself 
occupied by similar nodules 

Renal Vein.—The renal vein on the left side was 3 cm. in diameter and 
a soft, yellowish-white, gelatinous material. This mass extended into the infe 
cava, seemingly completely obliterating it 

Right Adrenal_—Measured 6x5x5 cm. Springing from the cortex and ext 
into the medulla were white nodules from 1 to 1.5 cm. in diameter 

Pancreas —Measured 21x 4X 1.5 cm [wo nodules of a yellowish-white « I 
of them 5 mm. in diameter, was present in the substance projecting into the p 
The organ cut with increased resistance. It had definite lobulations which were sep : 
very slightly to widely. 


Liver —Measured 4x 20x6 cm The inferior surface of the right 
solitary umbilicated white nodule 8 mm. in diamete 
Left Pleura.—This was studded by fairly numerous nodules. They wer 


and projected markedly above the surface. 


Right Pleura—This showed numerous nodules like those discovered in its fel 


Left Lung.—The pleura was elevated by a great number of firm, umbilicated, r | 
yellow nodules from 2 to 2.5 cm. in diameter. They were sharply circumscribed 
white and on section were found to be conglomerated into large masses 
Right Lung—It was like its fellow on the opposite side 
Lymph-nodes.——The mediastinal lymph-nodes were markedly enlarged, hard 
and nodular. The largest measured 6x4x3 cm. They were located largel n t ) 


right side close to the apex of the lung. Immediately above its bifurcation the infe 
cava contained a mass 3x2x2. It lay more toward the right common iliac v¢ 
toward the left. It could be traced into one of the right lumbar veins which appa 
entered the fourth lumbar vertebra. The body of the vertebra contained loose gt 
tissue. The bony material was largely replaced by a lobulated gray-white, semi-gelat 
and homogeneous material. The mass penetrated outward through the peritone 


such a way as to erode into the leit common iliac vein which contained at a di 
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and tricuspid valves which were somewhat thickened, whitened and roughen 


small nodular swelling described in the septum extended practically through this str 


Left Lung.—Weighed g00 gms. The lung was found to be adherent in place 
adhesions were due to small and large whitish nodules which projected from th 
of the organ. At the base a whitish soft tumor bound the lung to the diaphragn 


pleural surface was smooth and from it numerous whitish-gray nodules irré 





projected. The lung had a nodular feel The cut surface was uneven 
numerous grayish-white, irregular shaped tumor masses. The largest was sit 
the basal lobe and was 4 cm. in diametet he left parietal pleura was studded 
about a dozen of the tumor masses described, varying in size from a pea to a haz 

Right Lung.—Same as left 

Left Kidney.—The capsule stripped easily, leaving a smooth, brownish surface 
showed here and there small brownish-white elevations. These extended for a 
distance into the cortex and wert quite well circumscribed They averaged t 
of a split pea. 

Right Kidney.—On cut surface it showed a golden-yellow color Throug! 
large tumor masses which were separated by thin strands of connective tissue. N 
substance could be recognized. Here and there the tumor mass had ut 
softening and was infiltrated with old hemorrhages. The tumor mass was quit 


adherent to the aorta and around this organ smaller and larger nodules of the 
and consistency as the others were seen. The entire tumor mass of both sid 
abdomen was adherent. 

CASE a i No. 6008. A B.. white male, Sixty three years of age Died 
7, 1910. 

Findings —Right kidney. The capsule of the kidney tissue was withou 
features, but at one side of the section and separated from the kidney by definit 


of fibrous tissue was a tumor which is quite large. 


Left Kidney.—Weighed 250 gms. It was large, lobular and adherent to the 
the seat of an extensive tumor formation. The kidney showed several small m« 
nodules. The organ was soft. The cortex was widened and the surface was rathet 

Liver.—The liver weighed 1350 gm The edges were enlarged and rounded 
cut surface oozes blood and was slightly bulging, soft and pale. It presented 
spread area of metastasis in the central portion 

Left Lung.—The left lung weighed 350 gms. It was large, light, fluffy, pa 
crepitated throughout. Here and there one could feel small, haré nodules. The 
was smooth except over the upper lob The cut surface showed the tissu 
slightly congested and contained a small amount of frothy fluid 

Right Lung.—The right lung weighed 350 gms. It was very much like tl 


that it contained a few small, hard nodules 


I 


Left Kidney. Weighed 250 gms It was large, lobular and adherent to 
It was the seat of an extensive tumor formation. The kidney showed 
nodules. The organ was soft, cortex was widened and th 


Case XVI No. O132 R. L., male, white, fifty-five 
17, 1919. 


surtace was rather pale 


Findings.—Right lung. The right lung weighed 700 gms. It revealed tumor 


which were limited to the lower portion of the upper pole. On section some 
were found to be deep in the pulmonary substance, and the others to be just 


pleura. At this point the lung is adherent to the parietes. 


Liver—The liver weighed 1600 gms. The surface was smooth except 
tumor projects. On cut surface it was found to be made up of many tumors, tl 
is about the size of a hickory nut They are hard, homogeneous, vellowish-w 


show evidence of necrotic change 


(~ 


years ol age Died 
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About one-third of this tumor projects beyond the outline of the normal kidney 
extends inwards to the hylus and presents the usual appearance of a malignant neopla 
The upper portion of the ureter is macroscopically normal. 


Through the kindness of Dr. Herbert Fox we were able to study the sections m 


from the hypernephromata that have been found in the animals at the Zoological Garde: 


In general it may be said that the microscopic findings in these tumors found in anin 
are quite in accord with the findings in man. The following is a report of the 
findings in these tumors. 


Case XX.—Coypu rat. Female, five years of age. 


Findings.—Right kidney. At junction of upper and middle third and presenti: 
under the capsule was a rounded tumor 2.7x 2.5 cm. It was mottled purple, external! 





Fic. 4.—Kidney and tumor removed from Coypu rat. (Case XX, enlarged 


dull, and on cross-section gray. The tumor was well separated from the kidney tis 
and apparently growing by pushing kidney tissue away from it. It did not infiltrate 


Liver—In general the architecture scemed to be normal but the markings we: 
indistinct. Scattered under the capsule are pale yellow, illy-outlined, but distinct tumo: 


These tumors vary from 1.5 to 5 cm. in diameter. 


Case XXI.—American robin. Female. 
} 


Findings.—The kidneys are deep brown dotted with pin-point yellow areas seen bot 


on the surface and in section. In the upper right and lower left portions of the kidn« 


are three firm, very pale, sharply outlined, 1-mm. areas which show no surround 


ing inflammation. 
Case XXII.——Ame rican robin. 


Findings.—The tumor approximated the size of the head of the host. It extend 


from the region of the internal genitalia and adrenals, lying more on the right thar 


the left side, extending fully to the cloaca, and showed all the abdominal viscera forward 
It had a pedicle springing from between the two upper lobes of the kidney where th 
adrenals and internal genitalia are not distinguishable. The tumor was coarsely lobulated 
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and ere dhe i pal dirt ellow col richly mat ed 
col ( 1 ve el | i ort ib t that mal live | [x 
cut irface bulge 7 kedl is d i ched ith d | 
showed 1 inter n ioe marku pe mportan i 
was noted 
Hypernephroma of Renal Veins.—l\t is not uncommon for hypernephro 


mata of the kidney to invade the veins and even to extend into the main 
renal ve ssel, hey have been r¢ ported with extensions into the vena cava as 


far as the heart. Hyman reports a case in which the thrombus extended int 





( e lV f exte 
the renal vein of the opposite side. In our series, Case 1V (Fig. 5), exten 
sion into the vena cava, iliac and lumbar veins was found. These thrombi 


may become quite long, but as a rule they give no clinical evidence of 
vascular occlusion which would be manifested by cedema of the extremities. 
While the ureters as a rule are free from invasion, Case IV showed extension 
of hypernephromatous tissue into the lumen of this structure. The micro 
scopic studies of this thrombotic tissue according to Wright, show them to 
have hypernephromatous structures. He states further that they are separated 
from the walls of the blood-vessel by fibrin, white blood-cells and red blood 
cells; the tumor cells growing within the lumen of the vessel, and having 


no connection with the vessel wall. The microscopic studies of hypernephro- 
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matous tissue in the renal vein in Case LV of our series, showed the lu 
to be occluded by a tumor mass similar to that found in the kidney. In n 
places the neoplasm was merely pressed against the intima, but in sev 
situations it was found involving the venous wall reaching into the media 
the majority of cases, however, the extension of this growth is withir 
lumen, without involvement of the vessel wall. 

The following table shows the number of cases in our series which 
renal vein involvement, and the number among cases collected from 


literature: 


Taste III 
Renal Vein Involvement 
' 
{ 

0) ee 19 | 
Ke yes I I 
Bloch weer ; ee ca a [2 
0 ae ig eal ee 5 ee 38 ® 
(,arceau \ ‘ ;, a . 1760 | 
Our series see : fe oe wt 23 
Bierring and Albert . i 5 I 

DE tabs 2 <3 53 Se eee. 33 


Primary Hyperne phromata.—Although the hypernephroma usually ori 


nates in the kidney, it may develop in other organs. The following table s 

a series of collected cases arising primarily in organs other than the kid: 
Tasre [\ 

Liver Adami and McCrae; Rolleston; Schmorl; Vecchi and N 

Falciform ligament Start 

Pelvis Chiari 

Uterus Eastman 

Adrenal French; Linser; Orth; Dobbertin; Tilesius; Cooke; B 


Tongue 

Ovary 

Broad ligament 
Spermatic cord 
Testis 
Retroperitoneal tissue 
Pancreas 


Ciliary body 


and Ravikild; Colcott; Fox 
(ceneus 
Gibben; Peham; Scudder; Glyn 
Weiss; L. Pick; Glynn 


Chevassu ; Debarnardi 


Glynn 
Glynn 


Schlipp 


The above table shows the wide distribution of primary hypernephromat 


With the exception of the ones found in the tongue, and in the eye, tl 


are in entire accord with embryological possibilities. The anlagal cells of 
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TABLE V.—Continued ' 
5 - St ea) 
None - $2 < 
Nec k 2 
Oc iput 2 
Opposite Kidney 3 
Omentum I I 
Orbit : I I 
Pelvic Bones 2 
Pancreas I I I 
Pleura 5 2 I . 
’ 
Peribronchial Glands 5 I ( 
Peritoneum 2 I I 
Regional Lymph Glands 11 11 
Rib 6 I I 5 
Retroperitoneal Tissue 2 
Right Groin I " i 
Sternum I { 
Sti wanes h ' I I 
Scapula I 
Seor 9 ) 
Skin I I 
Spleen, z 4 ‘ 
Tibia I I 
Temporal Bone , ' 
Ureter mena vide > 
: i 
Uterus I I 
Vena Cava 6 2 Q 
Vertébes di aed 5 5 
Vertebra jumber 2 I : 
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Taste VI 
Kids ition of Tumor 
Re kid 
N U ppt M 

i) bet © 7 
aeerere ox mae &o 60 
Wilson .... “2 12 14 I 
eS eee 
Our series 5 I 

"7 _ 


Total, 258 cases 


Sex.—A study of our cases and a few of the available ones in the lites 


showed that the males are much more prone to hypernephromata tl 


females. The table is as follows: 


Taste VII 


Sex 


Garceau : 102 

Ptahler and Ellis . 71 

Wright ... ; . 10 

Bloodgood ; I 

Wilson Is 

Chiari .. i 

Thompson ... ; 

Vicoll ... as se os I 

Young o- . oe ee ‘ ° 0 I 
Goodman ; oO 
Speer = ! 

Kienan .... beatin’ : 

a are . ; . coe eosececes I 0 
Hutchinson .. el eared ete I I 
Johnson ...... Se ee ~ Gib bcstaniee 

Strong .. i _ sarees O 
oe ea di a 6, + ois. de ety a ee anes I 

Our cases . sa ees 15 
NEL Os achat nialdes, 6 arene fae oe . ao 


EE Wh witiwi EOE TRE 156 


Ages.—The accompanying table shows the ages of our patients and 

ages of those found in the literature. ) 
The ages at which the hypernephromata occur has a very wide rai 

Most of the cases occur in individuals between the ages of fort) 

sixty years. 
Displaced Cortical Adrenal Tissue—Areas of displaced cortical adret 

tissue which are so commonly found in the kidney and occasionally in 


tissues vary in size from pin-point to several centimetres in diameter, 
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invasion of the capsule, the structure loses its identity as an adrenal cell 
and becomes a tumor. 


Adrenal cell rests have been found in the following organs and tissu 
TABLE IX 


1. In the male. 
In the rete testis and epididymis 
In the paradidymis. 
On the spermatic cord, in the inguinal canal, and above and below the same 
2. In the female. 
In the ovary, where they may easily be mistaken for shrunken corpora lut 
On the tubes. 





3. In both sexes. 
In the retro-peritoneal tissue below the poles of the kidneys 
Along the internal spermatic and ovarian veins. 


On the ilio-psoas muscle at the brim of the pelvis 


At the sacro-iliac synchondrosis 


In the capsule of the kidney, and in the kidney substance 

On the wall of the neighboring vessels 

In the solar and renal sympathetic plexuses 

Between the transverse colon and the spleen 

In the right lobe of the liver 

In the pancreas. ' 
(Tabulated by Broman) 


a 


Pathology.—The hypernephromata as a class have certain gross pat! 
logical features in common. ‘They vary greatly in size, the smaller ones bei 
about as large as an English walnut, the largest ones attaining the size 
fetal head. As stated above, the size of the tumor per se has little to do wit 
its degree of malignancy, nor is it in any way proportional to its met | 
tatic tendencies. 
Hypernephromata may arise in any portion of the kidney, the point 


origin being impossible to determine in many of the larger specimens. 1 


degree of density of the tumor depends largely upon the presence or absence: | 
| of cysts or of degenerative changes within the substance of the growth. T’ 
smaller tumors are more likely to be solid, imparting a sense of mark: 
tension on palpation. The consistency of the larger growths is prone to |» 
irregular, due to secondary changes already enumerated. 
The section surface shows the tumor to be well circumscribed as the resi 
of condensation of the surrounding tissues. The tumor tissue has a vellowis! 
fatty appearance, is prone with the release of tension to bulge somewhat, at 


usually shows some degree of hemorrhagic necrosis or cyst formation. Rarel 


is the tumor subdivided into lobules by bands of fibrous tissue. Complet 





encapsulation is rarely met with, but it is not uncommon to find in remnat 

of a capsule-like structure, evidence that complete encapsulation had existed 
at some stage in the development of the tumor. A portion of the growt! 
may be covered by a thick, dense, fibrous capsule which is almost invariab! 


and completely wanting at the point where renal invasion has occurred. 
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Che predominating cell in hypernephromata while showing sl 


tion in size and sh ipe present the greatest diversity in arrangement ence 
the classification into alveolar, cordon, tubular adenomatous at 
types. We have noted all of these cellular arrangements in different 


hn 


and in the same tumor It is obvious that any classification bas« 


s alone must prove unsatisfactory. 


arrangement of the cel 
We have succeeded in preparing a microscopic cross-section of 


human kidney containing a hypernepl 


iroma which measures & x 4.5 » - 


+ + 


Phe whole Sp 
measures 13X90 
cm Fig. 6.) The 
SCOPIe findings in 
tion were so Insti 
that we will confine 
microscopic descript 
this tumor 

\ study of this 
shows partial e1 


| 
} 


tion of tI 


e tumor, t 
adjacent to the ren; 
sue being separat 
by a laver ot cor 
kidney paren 
some areas the t 
cells and kid 
termingle. lhe 

ing neoplastic cell 
somewhat in d 
areas in size, s 
appearance, The 
interest, however. 


to the structural ar 





ment of the cells 
shows wide variations, so 
much so that alveolar, papillary, endothelial, tubular and cordon-cell groups 
are to be found in adjacent areas 

The capsule consists of an inner lining of dense fibrous tissue with a 


peripheral layer of similar tissue less dense in arrangement, in the interspaces 


of which are to be found remnants of renal glomeruli and suggest tha 


former represents a capsule inherent to the tumor while the latter has arisen 
as the result of condensation of adjacent kidney substance. Scattered 


the outer portion are to be found small round lymphocytes indicative of 


chronic inflammatory reaction [he tumor cells while presenting slight 

variation in size are of the large polygonal type, consisting of a large nucleus 

surrounded by a clear vacuolized cytoplasm. The nuclei are large and stain 
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deeply. Mitotic figures are commonly noted. Exceptions to the foregoi 
found in a few scattered cells presenting evidence of a granular cyt 
without evidence of vacuolization. The cells nearest the centre where n 
is evident, show the usual signs of retrogressive changes. 

\ small group of cells found just beneath the capsule present 
variations, they are polygonal in outline, with small nuclei showi 
evidence of mitosis and surrounded by a clear vacuolated cytoplasm 

cells are divided int 

E -Endathelfa! 
P-Bptilary 

Alv. Alveolar 

C.— Cordone 

T— Tybslar 

T.N- Ty dular™ Necrosis 
Ad. Rest-Advens Rest 


groups bv a rine 







stroma which 1s 
upon capillari 
cells are in close 
mation with th 
teristic tumor cells 


the appearance is 


the small group 

cal cells. This grou 
atvpical cells is 1 
scopically identi 
the cells normal 
in the cortex of tl 

nal gland in si 

and arrangement 

together with the 

they show no evide1 

malignancy, leads 1 
the conclusion that 


represent adret 


cells \re we JUSstihe ; 
heheving that th 

Fic. 7.—Diagrat , the sprang from th 1 
of cells? Ad. Fig 


The arrangement of the stroma with respect to the cells, and th 
g | 


in which the sections are cut, gives the hypernephromata their polyst 
picture. The structural forms which were seen in large section wet 
several types: 

(1) The endothelial form was not only found in the large sectior 
many of the sections made from the tumors herewith described ! 
endothelial form we have a cross-section of a capillary which may be identi 
by blood and endothelial cells. [extending out from this vessel are s« 
layers of the large polygonal cells arranged in a radiating fashion ( E. Fig 


The fibrous stroma in this form is verv scant, so scant that the cells apy 


almost to be growing from the endothelial cells of the capillaries 


was apparently very little difference in the size of the cells which were n 
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resting upon a very irregularly arranged capillary stroma and when cut 


cross-section show multi-structural formation. 


CONCLUSION 


1. Our embryological observations show that the anlagal cells of 
suprarenal cortex are adjacent to the metanephric cells in the 1! 
human embryo. 

2. The embryological inclusion of suprarenal cells within the metanep! 
anlagal is not improbable. 

3. Tissues other than the metanephros are susceptible to such cell 
inclusions, especially those which are developed from the mesonephros, m« 
nephric duct and genital ridge. 

4. The prominent cells of the so-called hypernephroma are similar to th 
found in the normal suprarenal cortex. 

5. We present microscopic evidence showing adrenal rest tissue in cl 
juxtaposition with actively proliferating hypernephromata cells. 

6. The foregoing evidence indicates at least the possibility that we 
demonstrated the occurrence of hypernephromatous change in an adrenal r¢ 

7. The hypernephroma cell and the cortical adrenal cell show gr 
similarity in their glycogen, fat, lipoid and lecithin content. 


1 


8. Adrenal cell rests represent the cortical substance of the adrenal g 


. a : F | 
and since adrenalin is a product of the medullary cells, this substance w 
not be found either in adrenal cell rests or any neoplasm to which they mix 
give rise. 

g. The foregoing evidence given in connection with the microscopic studi: 
indicates that hypernephromatous tissue may grow into the walls as well 
in the lumen of the veins. 

In general it may be stated that from our embryological, chemical ar 
pathological observations the hypernephromata are quite in accord with tl 
views originally presented by Grawitz. 
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CHRONIC ULCER OF THE STOMACH: ITS EXPERIMENTAL 
PRODUCTION AND EFFECT ON GASTRIC SECRETION 
AND MOTILITY 
By Joun A. Wourer, M.D. 


or Cricaco, Ii 


M clin are of the opinion that hyperacidity, hypersecretio1 ind 
hypermotility, ot the stomach, are common and characteristic finding 
chronic pe pt ule ()n the othe hand, Yastro enterologists and surgeons 


recognize the fact that these findings are by no means constant or pathogno 


monic, since not a few 
of the results c 1d 


ialvysi In peptic ulcer are 


within the normal range 
ot ph siological won 
In as much ve intr 

quent] w the st r1 
icidit nad mot rf the 


patient before the actual 
development ot t ulcer. 
it is an open question as 
to whethet peptr ulce1 

per se—induc iny 
chat or ¢ in va tric 


physiology 


The problem could be 
easily solved. experimen 
tallv, if a chronic gastric 
uleer could be produced, 


at W ill, in an experimental 





animal. (ne could, then, 

determin the a1 mal’s I 

secretory and motor re 

sponse to a test-meal, produce the chronic gastric ulcer and obser hether 
é { eal, | i ( mic gastric ulcer and opserve whether 


cia at | = 
Or not the normal response was changed ltl any Way. 


Nun erous attempts have been mad 1 the past to produce, experiment I]y 
a chronic ulcer of the stomach. Ivv? has produced chronic uleers, but it was 
found to be necessary to keep the animal in a poor nutritional state. which 


would, quite probably, per se, disturb gastric secretion and render the pro 


) | | } } ] ] 

* Preliminary report for the Proceedings of tl Society of Experimental Biology 
and Me Ci [O25 XXIM, Pp. 45 ead betore tl Society of Internal Medicine of 
Chicago, November 3, 1925 
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cedure questionable for the purpose of our problem. Dragstedt ? has di 
a method that produced chronic ulcers in sixty per cent. of the cases tried 
injected a four per cent. solution of silver nitrate under the mucosa and 
at this site, stitched in and out through mucosa, 
mucosa and muscuiaris with silk. In all cases in w 
a chronic ulcer ensued, suture material was found 
truding from the floor of the ulcer. Becaus« 
embedded foreign material, and the forty per cent 
failures, the method was not ideal for our work. N« 
could the method of Mann and Williamson’ b 
in our study, because the procedure of production 
edly disturbs the normal anatomy and physiology 


gastro-intestinal tract. Further, on the basi 





Dragstedt’s * observations, the interpretation 
results may be questioned. 
Fic. 2 Ulcer as it ip- Wethod f sed for the Production oT ¢ hro lic { 


1 in Ni , or ) ‘ 
‘jays Ulcer—In 1923, at Dr. L. R. Dragstedt’s suge 


peared in dog 
exploration sixty-nine da 


after radiation 


| started experiments to determine whether exp 
of the mucosa of the dog’s stomach to X-rays would produce an ulcet 
would be slow in healing. Our opinion was, that since X-ray burns 
skin were so slow in healing, the same might be true for the gastric mu 
and present the pathological and clinical counterpart of chronic peptic ulce: 
man. Ivy* had observed 

that X-ray ulcers of the 


stomach and intestine did 





not heal in the course of 
three months. 

After a number of pre 
liminary tests, it was found | 
that an ulcer, which does 
not heal for prolonged 
periods, can be produced in | 
the dog’s stomach by the 
following technic: The j 
dog’s stomach is delivered 
through an abdominal inci 
sion. The anterior wall of 
the stomach is opened by a 
longitudinal incision just 
proximal to the pyloric Det, sane Sain nat Meciill . 
sphincter. The posterior ' 
wall of the stomach is everted through the opening in the anterior wall, 

' 


sutures being placed in the posterior wall so that they took the positi 
the corners of a one inch square. The sutures were threaded through 
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holes in a lead plate, which has as its centre a circular opening three centi 
metres in diameter, and tied so that the posterior wall of the stor 
in the opening in the lead plate. Occasionally it was necessary to suture th 
posterio1 wall to the cut 
edge of the anterior wall 
to prevent leakage of th 
gastri¢ contents | 
area was then exposed to 
the X ravs. he dose Ol 
X-rays given was as fol 
lows: 110 K.V.M., 5 ma., 
no filter, 30 minutes. The 
fixation sutures were then 
cut and the stoma and 
abdomen ¢ losed he 
cone and lead plate were 
of sufficient size to pre 
vent the remaining gastric 
mucosa and al dominal 


viscera trom being ex 





posed to the X-rays Pen sant 
Results on tf] Pr 

duction of Chro Gastric Ulcer 1 \-rays.—Every animal treated as 
outlined above developed a chronic ulcer of the stomach. The exact k ngth 
of time required for the 
ulcer to appear and to 
heal has not been deter 
mined, which, however 
is aside from the point 
we are directly inter 
ested in. 


; 
| 


One animal died twelve 
days after the radiation, 
and no gross changes 
were manifest. Dog 12 
died of a perforation of 
the ulcer at 63 days after 
radiation (Fig. 1). In 
dog 3 a definite ulcer was 


present 69 days after 





radiation (exploratory ) 
(Fig. 2) and was still 
present at 585 days (Fig. 3). Dog 7 had a large ulcer 305 days after radia 
tion (exploration) (Fig. 4), which, however, was found to be healed at ATI 
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days. Dog 8 had an ulcer 1 cm. in diameter (Fig lavs after radi } 


9.5) 205 
which was healed at 384 days. Dog 16 accidentally died 104 days 
radiation, and an ulcer 1 x 0.5 cm. was found (Fig. 6). This lesion 


to be more superficial tha 
of the others observed 
time. In dog 
resected Ii di 
rhe ulcer was I cm. in di 
the edges were indurate 
floor was dirty gray i 

ance and a scar was pr 

the serous side with oment 


adherent ( lig 


S° / 


). 

‘The ulcers as observe 
and as represented in tl 
graphs to some extent 
the living animal have 


the characteristics of the 








peptic ulcer in man. 11 | 
usually round or oval 
with margins that are 
and raised. In the earl 
rie neces pod a Riad ted the floor of the ulcer is dirt 
——— in color, but later it 
smooth and granulating with a thickened base. With but few except 
scar can be found in the serosa at the site of the ulcer. Histological exan } 
tion of these ulcers is being made 
by a competent histologist and will 
be reported later. 
Effects of the Chronic Ulcer on 
Gastric Secretion.——Observations 
were made on seven animals lhe ; 
experimental procedure was as fol 
lows: (1) The normal gastric secre 
tory response to a_ test-meal was 
determined by several tests prior to 
production of the ulcer. The test 
meal consisted of 40 drams of corn 
meal in 280 c.c. of water, which was 
boiled for ten minutes, cooled and 
thinned with 100 c.c. of skimmed ie” ae log N 
milk. In most cases the meal was ‘ 
given by stomach tube, as we found that the secretory response was thi 


whether the animal voluntarily ate the meal or was fed by tube. The at 
was starved 18 hours prior to the test-meal. Quite often it was found tl 
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anatomically resembles chronic “ peptic’ ulcer in man. Anatomically 


ulcer should cause any perverted physiology that a “ peptic ” ulcer would 
in man. Physiologically there may be a difference in that “ X-ray ulcet 
not involve the local reflex mechanisms in the same way that, they are im 
in “peptic ”’ ulcer. This possibility is, however, entirely hypothetical 

The fact that no significant change in gastric secretion was caused by 
ulcer even when located near the pyloric sphincter supports the freque 
observed clinical fact that in chronic ulcer of the stomach in man, even w 
located near the pylorus, the acidity of the gastric contents is frequ 
within the normal limits of variation. It may be, however, that if the 
were located at the pyloric sphincter, that some change in gastric secret 
might occur. But we are certain from our experimental results that 
the ulcer is located from 1 to 2 inches from the pyloric sphincter that gast 
secretion is not significantly altered 

The results on emptying time are especially interesting and signif 
that they show that if the ulcer is located near the pyloric sphincter that 
retention occurs ; but if it 1s located two inches from the sphincter no retent 
occurs. In other words, the ulcer has only a very local and quite nart 
circumscribed effect on the intrinsic nervous mechanisms. In man, how 
in whom psychic factors undoubtedly play a greater role than in the dog 
reflexes may be excited by the pain, distress, etc., which may lead to cl 
in gastric motility and secretion that would not occur in the dog 

This question of the effect of chronic “ peptic” ulcer on gastric s 
and motility can only be unequivocally answered when the gastric secreti 
and motility of patients have been determined prior to the development 
ulcer. With attention directed to this matter it is to be hoped that physi 


1 


will look for such cases and report them 


SUMMARY 


1. A chronic ulcer of the stomach that grossly resembles “ peptic” ul 
can be produced by a proper dose of X-rays. 

2. Such an experimentally produced chronic ulcer located from one to t 
inches proximal to the pyloric sphincter does not cause any change it 
gastric secretion of dogs. 

3. When the ulcer is located near the pyloric sphincter (one incl 
delay in emptying of the stomach occurs ; but no delay occurs when it is lo 
two inches from the sphincter. 

j. The hope is expressed that physicians will look for cases of gastric ule 

; 


in which studies of 


j 


oO 
~ ¢ 


ustric secretion and motility have been made, for 
reason, prior to the development of the ulcer. 
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11, 1925. She was seen on March 1 by her physician, Dr. Clement Bowe 
that she is quite well and free from jaundice X-ray examination shows the t 
in situ. The van den Bergh test showed a bile serum content of 0.7 unit 
Case Il No 7135 (. ©., aged sixty-three Onset was rather suddet 
the middle of September, 1925, when an attack of sharp epigastric pain was expe i 
preceded by about twenty-four hours during which time he “ felt weak 
was severe, continued for an hour or so and was relieved by morphin Hi 
to work the following day. One week later jaundice was noted and has « 
there has been no recurrence of pait dmitted to University H 
25, 1925. Coagulation time 4 minut Van den Bergh 22.5 units (indirect 
November 
gall-bladde1 
extremely d 
not conta é 
could be } 
cystic or col 
did not beli 
le to ope! ( 
ind sear« I 
impul es Vat 
Vas quite li i 
creas Wa I } 
lar ed and 1 
the cave lt 
decided to d 
duodenostot () 
tube I di 
1 icle an excell 
Van den Bi ) 
' er 3, 1 ‘ 
Van de Re ] 1) 
9, 1925 W } 
ri P \ ri urged Decet r 
sdder purse string Pp lenur ’ 
: Patient wa eXal i 
March 1, 1926, and is quite well. X hows the tube still in place The vat 


test showed 0.5 units. 
Case III No, 7333 M. G ged sixt Has had attacks of epi 


hiteen years No jaundice Present attack began three weeks ago a * soul { 

though he had no pain, no chills, nm miting. Two weeks later jaundice t 

has been progressive Admitted t ersity Hospital, December 7, 1925. 

time, 4 minutes. Van den Bergh 3.5 units (indirect) Operation December & 


1 


The gall-bladder was found to be distended with dark bile. Palpation of the 
pancreas revealed an extensive carcinoma which was apparently obstructing 
duct. There was extensive metastasis to the retroperitoneal lymph gland 
could be detected in gall-bladder or ducts. A cholecystoduodenostomy was per! 
The abdomen was closed without drainag: Patient made an excellent 
December 12, 1925 van den Bergh 12.5 units. Icterus index 98 units. December 1% 
van den Bergh 3 units, Icterus index 70 units. December 23, 1925 patient d 
Patient examined on March 4, 1926 and is quite well. X-ray shows tube still 


van den Bergh test showed 1.0 unit He has gained forty pounds in weig 
In the first case of this series | was confronted with the necessity of reli ; 
ing a rather deep jaundice in a patient who apparently had a carcinoma o 
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method here described 


1 1 1 
simple I 
gall-bladd W 
ated of its bile and then 


sutured to the duodenu 


for nearly one 





continuous linen suture, rather closely ipplied and by means of a small need 


lhe ends were | 


inches in length, was carefully pushed into the opening made by the aspirat 

in the gall-bladder and fastened in place by a circular purse-string suture of 
No. 0, 10din¢ catgut lhe other end was inserted through a one-quarter snch 
opening 1 the duode um, and this opening inve rted by a similat catgut suture 


lhe linen | ambert suture 


to wrap th 


was continued anteriorly No omentum was use 


curred, and in the third cases we were sufficient! 


emboldened to close the wound without drainag 


his method apparently 
Deaver believes that in the 
duct these openings clos¢ 
tracture at the suture line 
remain im situ much longet 


in the DuBose method or 


has a great advantage besides simplicity of techni 
absence of complete obstruction of the 
sooner or latet Presumably, this is du 


and hence we believe thé mushroom catheter will 
than the simple tube held in place by a stitch as 
when it is finally passed, the opening will be quite 
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large. C, H. Mayo has recognized this point in describing his opet 
“An opening one-half inch in diameter is made in the fundus 
gall-bladder, the peritoneum is denuded for about one-quarter of ai 
from the opening; it is then passed for one-quarter of an inch, tht 
incision at a conveniently near point, into the lumen of the duodenun 
openings prove more permanent than the margin-to-margin union 
opening in the g 
der to the opening 
duodenum.” 

In my patients | 
development of 
should indicate clo 
the fistula if the cor 
duct is not patulou 
these patients are 
ing from chronic pat 
atitis and not cai 
and they remain we 
is immaterial wheth« 
not the fistula closes é 
fact might be ascert 
by the Graham test 

it doc Snot seen W 
while spending tim 
cussing the sites 


anastomosis. \]] re 





writings indicate t! 
S , either the stomac! 
ide atin weeediebee Wolo te nesisinn deninins thy odenum must be cl 
a Moynihan does 
‘choose any other part than the stomach or duodenum.” Deaver thinks 
it is a Hobson’s choice between these, but the latter is more physiol pe 
Judd seems to prefer the stomach. It is interesting, however, to note w 
contained in certain popular text-books. Binney mentions an antet 
and a retro-colic method for performing cholecystenterostomy. H¢ 
siders the latter superior and quotes the operation of Brentano (1. 
whereby the jejunum is pulled up to the gall-bladder through a rent mad 
the transverse meso-colon. DaCosta says: “I believe Brentano is right 
that it is best to do posterior cholecystenterostomy, bringing the jeju 
through an opening made in the transverse meso-colon.”’ 

Something has been made of the probability of infection after anasto1 
with different parts of the bowel and hence the recent experimental w 
Gatewood and Poppens is of interest. They performed experiments on 
in which the gall-bladder was anastomosed to the stomach, duodenum. 
colon. They conclude: “ (1) The gall-bladder invariably becomes inf 
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ACUTE PRIMARY INTUSSUSCEPTION IN THE ADULT * 


By J. Wintuiam Hinton, M.D. 
or New York, N. Y 


ASSOCTATE IN SURGERY AT THE NEW YORK POST IRADUATE MEDICAL SCHOOL AND HOSPITATI ' 


ACUTE intussusception in the adult is very much less common. that 
infants and children. Cases in which the condition occurs without an 
abdominal lesions, such as appendicitis, ulcers of the ileum or tumors of 
intest*ne, are rare. 

In their monograph on intussusception, Perrin and Lindsay ' reported 
only eighteen of their four hundred patients, or 4.5 per cent., were over the 
of fourteen. Asa matter of fact, 314 of their patients, or 78.5 per cent., we 
under the age of two. A survey of the literature bears out this general 
age. At least 95 per cent. of all reported cases of acute intussusceptiot 
parently have occurred in children. 

The usual underlying cause of intussusception is a foreign body, 
equivalent, in the intestines. The common development of invaginatior | 
the bowel in children is probably dependent on the fact that, in early life, 
mucosal folds of the gut are excessively developed and studded with lymp! 
follicles. Taken in conjunction with the fact that the juvenile colon | 
relatively narrow lumen, a swelling of the lymph follicles, such as may o 
in a variety of intestinal disturbances, may furnish the anatomic conditio1 
suitable for the occurrence of an intussusception. The actual telescoping 
the bowels usually results from the provocation of some gastrointestinal 
turbance of a coliky nature. 

Lutzow-Holm * has commented on the fact that in Norway intussuscepti 
is uncommon, only twenty-nine cases in that country having been published 
to 1923. In England and Denmark, on the contrary, invagination of the 
is exceedingly common. Lutzow-Holm calls attention to the extensive uss 
castor oil and calomel for children in the latter countries as a possible exp! 

) tion for the greater frequency of intussusception. 

After the age of seven, the development of the mucosal folds and 
lymphoid follicles begins to regress. At the same time, the colon progressi 
enlarges so that it is increased threefold in diameter by the age of fift 
It is probably largely for these reasons that primary intussusception is 
uncommon in the adult. 

When intussusception does occur in the adult, it is usually secondary 
some demonstrable defect within the abdomen, such as tumors of the intestii 
acute appendicitis or ulcers of the ileum. ‘The case that I am reporting was 
unusual in that, notwithstanding a careful examination of the abdominal « 
tents, none of these abnormalities could be found. 

*TI am indebted to Dr. Carl G. Burdick, Director of the Fourth Surgical Div 
Bellevue Hospital for the privilege of reporting this case. 
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E. R., aged thirty-two, an Italian restaurant worker, entered Bellevue H 
severe abdominal pain. 
The patient smoked about twenty cigar« 


Herniotomy had been performed 


September 18, 1925, complaining ot 


The family history was negative 


ty 


and was in the habit of sleeping sixteen hours. 
He had a chancre in 1918, for which he had been treated with ten injections 
salvarsan and thirty-three of mercury He had also had malaria and tw 


rhoeal infections. 
The patient gave a history of several attacks of epigastric pain, which 


a Ter 
few days but disappeared without treatment; he had also had several spells of d 
without syncope. In 1918, while in Bombay, India, the patient had an attack si 


the present complaint. 
The present illness began on the evening of September 17, 1925, when, aiter 


some cake, the patient promptly experienced a 
right lower abdominal quadrant. He had 


severe stabbing pain in the ey 


region. Later, the pain shifted to the 
and vomited three times. He remained in bed for twenty-four hours; but, since 
was no relief, he was then admitted to the hospital. 

Physical Examination.—The appearance of the patient was that of a you 
weighing 139 pounds, apparently sufferimg from severe 
coated, and the teeth were in 


pain. The temperature 
r: pulse, 64. The tongue was heavily 


showing several neglected cavities Chere was a soft systolic murmur at the aj 


the heart. 
The abdomen was slightly rigid, the muscle spasm being confined to the upper 


lower quadrants on the right side. Over McBurney’s point, tenderness was prot 
| , ] 


there was also tenderness in the whole right flank and at the right costovertebral 
The clinical impression Was that the caust of the disturbance was acute app 


Immediate operation was advised 


\ right rectus incision was made, the fascia and muscle were split 


O peration. 
4 1 1 
the peritoneum was opened. There was difficulty in finding the cecum, which 
mally placed, but it was finally picked up 
Near the gall-bladder, a mass that proved to be a six-inch invagination of t 
was found. The vermiform appendix and a 
condition found is diagrammatically 


i" 


portion of the ileum were also inva 
into the ascending colon. The illustrated 
accompanying illustration (Fig. 1.) With the exception of being a little darker 
normal, the gut was of normal appearance 

The intussusception was reduced by manipulation 

The czcum looked somewhat cedematous; the appendix appeared normal. A 
search of the abdominal contents was made for the purpose ol! discovering a 
other lesion to account for the development of the invagination. None was found 


appendix was then removed in the usual manner and the abdominal wall wa 


Recovery was uneventful, and the patient was discharged from the hospital Septen 
Pathologic Examination lppendi The appendix was 6 cm. long, 


smooth. There was a little resistance to cutting, indicating some degree of 
of the wall. The lumen was filled with pale, gray, necrotic débris. 


Microscopic examination showed lymphoid hyperplasia with sclerosi 


CONCLUSIONS 


1. A case of acute intussusception in a man, aged thirty-two, is report 


Karly operation was performed and the patient made an uneventful 


covery. Careful examination of the abdominal contents failed to reveal 


other abnormality. 
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THE SURGICAL TREATMENT OF ACUTE APPENDICITIS* 


By Epwarp D. Truespe.ti, M.D. 
or New York, N. Y. 


FROM THE SURGICAL DIVISIONS OF ST. LUKE'S HOSPITAL AND THE ST. MARYS FREE HOSPITA 
CHILDREN, NEW YORK 


BROADLY considered, a discussion of all the various phases of acute app 
dicitis might be included in a paper entitled the “ Surgical Treatment of A 
Appendicitis.” The relationship of precision in diagnosis to the reductior 
both morbidity and mortality by eliminating the rapidly increasing penalt 
of delay and its contribution to successful treatment by sifting out the case 
acute appendicitis from the familiar group of cases of indefinite charact 
would be properly included. The influence of the duration of the period 
anesthesia upon the development of respiratory complications would met 
consideration, as well as the numerous advantages of an anzsthesia skilt 
conducted. In a more limited sense, judgment would be passed upon 
proper size and situation of the incision and upon the methods best suite 
the prompt accomplishment of the purposes of the operation with the lk 
possible liability necessarily assumed as a result of the injury to the abdomi 
wall, the excision of the appendix, and the existence of contamination or inf: 
tion of the peritoneal cavity. 

A series of 259 consecutive personal cases of acute appendicitis, operat 
upon during the past seven years, affords the data for such figures and cor 
ments as are embodied in this discussion. There were 166 males and ! 
females. Among the 259 cases there were 10 deaths, a mortality of approxi 
mately 3.9 per cent. 

One hundred and eighty-two cases were operated upon as emergenci 
that is, they were either added to the list of regular morning operations, but 
not originally on that list, or were operated upon outside of regular operati1 


hours, the operating-room being set up for them. 


One hundred and thirty cases had intra-abdominal drainage, twenty 
being drained to the peritoneum. Of the specimens arriving at the pathol 
cal laboratory, 39 were reported as gangrenous appendicitis, 103 as acute 
sub-acute suppurative appendicitis, 42 as acute or acute catarrhal appendiciti 
and 25 specimens were divided between cedema of the appendix, lymp! 
hyperplasia, mucocele, or chronic appendicitis. Six appendices were report 
as normal. For the most part the operative findings and the laborat 
reports were in accord, but occasionally in somewhat violent disagreement 

In reviewing the operative procedures as applied in this group of cases 
the course of events following operation it is felt that the McBurney, or inte: 
muscular incision, has contributed a not unimportant part. This incisios 
applied, along with certain methods that, through constant usage, have grad 


ally established themselves as a routine, might warrant brief description 


* Read before the New York Surgical Society, April 14, 1926 
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the 151 cases drained. It has proven highly satisfactory, is well tolerate: 
the tissues and without the tendency to do harm by pressure common to dra 
of more rigid materials. A separate small incision for drainage either in 
flank or above the symphysis has occasionally been made, but rarely. W! 
cases have been committed to drainage the drain has not been withdrawn 
from seven to ten days. During the first few days the drain was loosen 
in the abdominal wall, then gradually shortened until removed, as cot 
tions indicated. 

No particular routine or scheme of treatment has been adhered to in 
post-operative care of these patients. If there has been a policy of any sort 
has consisted in the endeavor to do as little as possible to the patient in 
way of treatment. The Gatch-bed was utilized to obtain the degree of Fow! 
position desired when necessary. Morphine was employed with restraint 
Enemata were administered as early and as frequently as needed. The fl 
seed poultice to the abdomen gave comfort in the presence of gas pains, a1 
with the rectal-tube, assisted materially in the reduction of distention. Fluid 
by mouth, preferably hot, were limited at first. Lavage was occasional 
resorted to when necessary to empty a distended stomach or one over-loacd 
with accumulated fluids. Saline under the skin afforded additional fluid 
dehydrated or toxic cases. Frequent dressings facilitated drainage in free! 
suppurating wounds. The usual cardiac stimulants were resorted to in 
desperate cases. 

The complications represented among these two hundred and fifty 
patients fall naturally iato the two general groups of those possessed pri 
to the attack of acute appendicitis and those that developed during the 
valescence. In the former group valvular cardiac disease, pulmonary tuberct 
losis, acute and chronic nephritis, pernicious anzemia, diabetes, rheumatis1 
and pregnancy were all noted, and had their influence upon the cours: 
the disease. 

The post-operative complications of outstanding importance were cons¢ 
quent to the inflamed appendix and the operative wound. Twelve patients 
sustained temperatures or developed secondary temperature curves, dui 
sumably to imperfect drainage or secondary accumulations, but all recov 
without operative interference. Seven patients developed secondary abscess« 
requiring incision and drainage, one of these being drained through the rectu 
and one through the vagina. ‘There was one sub-diaphragmatic abscess. 

Four wounds closed at operation were drained because of infection. Thr 
wounds broke down to the extent of requiring secondary suture. There wer 
two persistent sinuses, following primary drainage, both patently tuberculou 
Three patients bled into the bowel, all to an alarming degree, but all recover 
spontaneously. As in all three cases the stump of the appendix had bee 
merely ligated and the wound drained, the explanation of this bleedi 
was difficult. 


Four patients developed a rather violent diarrhcea. One patient was op 


ated upon on the ninth day for an acute intestinal obstruction. Respirato: 
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the inter-muscular incision, the avoidance of unnecessary trauma, 


exclusion of pads from the abdominal cavity, and a favorably situated rubb 
dam drain will all help greatly in limiting to the least possible such aggravati 
of distention as the operation itself is responsible for, and, in this way, nat 
down considerably the indication for ileostomy. 

In reviewing the ten fatalities it is doubtful that in any case ileostomy co 
have reversed the outcome. Four patients died of general peritonitis, wit 
intense intoxication, two on the day of operation and two on the first day | 
lowing, the oldest of these being five and a half years of age. ne patient 
was far advanced in diabetes at the time of operation, and one—a young adu 

presented equally advanced acute nephritis. One patient did very well 
far as the abdomen was concerned, death being attributed to chronic diseas« 
both heart and kidneys, with terminal pneumonia. Another, operated up 
under local anzsthesia for an abscess of long duration, succumbed to ceden 
of the lungs due to an old myocarditis and circulatory failure. Two of tl 
ten cases terminating fatally came to autopsy. In one a general peritonit: 
was found, with multiple localized abscesses, and dilated jejunum at 
stomach. There was gangrene of the omentum and an extension of the gan 
grenous process originating in the appendix to the cecum and ascending 
colon. It was in this case that ileostomy was most seriously considered. ‘The 
other patient examined post-mortem was moribund at the time of operatio1 
The operation was performed under local anzsthesia, and what was thought 
to be a localized abscess, drained. A general peritonitis was found, wit! 
congestion of the lungs. 

A discussion of the operative treatment of acute appendicitis would | 
incomplete without an expression of opinion, if merely personal, upon the : 


relative merits of the McBurney and the vertical type of incision, made eithe: 

through the rectus sheath or through the semi-lunar line. In 259 operatio: 

the McBurney incision has been made 238 times, the right rectus 15, the : 
remainder unrecorded. The incision through the semi-lunar line has not bee: 


utilized at all. Its disadvantages are well known, but it was avoided chietll\ 


because of its inherent weakness and mistrust of its ability to withstand the 
stress of the post-operative period. Its usefulness is limited. 
The advantages of the McBurney incision are numerous. It offers the 
most direct approach to the appendix in the great majority of cases. Wh 
placed well up and out the peritoneum is opened over the cwcum, often in th 
region of the right gutter. The abdomen entered in this point the caecun 
lower ascending colon and terminal ileum serve as abdominal pads, walling 
off the rest of the peritoneal cavity. The operation can usually be carried out 
in the right gutter, the retrocecal space, and to the right of and behind th 
terminal ileum, approaching the true pelvis by this route, permitting practical 
an extra-peritoneal operation in many instances. There is the least possibl 


breaking up of essential limiting adhesions, as between bowel and anterio! 
abdominal wall, or of bowel to bowel, or of omentum to either or both. Drai: 
may be advantageously placed either in the right gutter, the retro-czecal are 
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pelvic appendix with abscess formation already mentioned. Cases of str 
tococcus and pneumococcus peritonitis would be preferably explored throu 
a vertical incision. All these conditions give diagnostic indications of t! 

own, almost invariably too clear to permit of a definite diagnosis o 
Assuming that it is possible to exclude intussusception 


appendicitis. 
ovarian cyst as a source of error in diagnosis and that in cases of streptoco 
and pneumococcus peritonitis the type of incision resorted to is immati 
the percentage of error in cases operated upon as acute appendicitis in childre 
through a McBurney incision will be far too small to carry weight as 
argument for the adoption of the right rectus incision as a routine. It w 
generally be found that the percentage of occurrence of incisional hernia 
lowing the right rectus incision is greater than the percentage of occurret 
of conditions not readily dealt with through a McBurney incision made und 
a mistaken diagnosis of acute appendicitis. 

In adults the chance of error in diagnosis is greater. 
appendiceal origin, or in acute surgical conditions of the lower abdom 


In pelvic abs« eSS 


of doubtful nature the lower right rectus incision is advocated. In a situation 


uncertainty of diagnosis as between acute appendicitis and acute conditions 


the gall-bladder, stomach, duodenum or pancreas, and where the probabiliti 
favor acute appendicitis, the exploratory McBurney incision is recommend 
lf the appendix is found to be involved a second and separate incision throu, 
the upper right rectus is made. This has seemed preferable to an initial noi 
committal type of incision, unsuitable for any operation at first, and thet 
unduly lengthened either upwards or downwards to meet particular indicatior 

Notes were made recording the approximate position of the appendix 
determined at operation in 169 cases. In 116 the appendix was found to | i 
sub-cecal or retrocecal; in 24 it lay in the right gutter, and in 29 it was 
the true pelvis. It will be seen that according to these observations 
appendix occupied the right gutter nearly as frequently as the true pel : 
while in 140 cases it was readily available through the McBurney incisio: 
The majority of the cases presenting an appendix situated in the pelvis wer | 

' 


operated upon early, so that in the absence of an old abscess or extensi 
adhesions the appendix was readily fished out through a McBurney incisior 
In conclusion, the methods advocated in the surgical treatment of acut 
appendicitis, derived from a study of the cases reported herewith, may be su 
marized as follows: 
1. The removal of the diseased appendix by an operation performed wit 
the least possible operative trauma, particularly to other intra-abdomi 


structures. 
2. The McBurney incision in the great majority of cases, as affording 


1 


most direct and least objectionable approach to the appendix, and permitti 


most satisfactory drainage when necessary. 
3. The lower right rectus incision in the cases of longer duration, particu 


larly indicated in the presence of pelvic abscess of appendiceal origin, and 


cases in which the diagnosis is quite doubtful. 
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DISLOCATION OF THE CARPAL SEMILUNAR BONE 
By Cuarwues E. Farr, M.D. 
or New York, N. Y. 


INJURIES about the wrist-joint have received much more attention it 
recent literature than formerly was the case. Fractures of the radius, 
the radius and ulna, are, of course, by far the most common. Other con 
tions, such as fractures of the scaphoid and dislocation of the semilunat 
being noted more frequently \ny of these lesions may occur alone or 
various combinations. Concomitant injuries of the soft tissues overlying 
joint or adjacent to it 
form a serious factor 
proper treatment and 1 
end results. 
Dislocation of the sé 
lunar rarely, if ever, o 
without more or less sev 
trauma to the other b 
entering into the wrist-} 
Indeed, it would seem imp 
sible to apply suflicient 
to luxate this centrally pl 


bone without serious da 


1 


to the ligamentous and ! ; 


structures which 
wrist its strength a1 

flexibility. ' 

During the last s« 

vears, about twenty case 
dislocation of the cary i 
semilunar have come wi 

fe 


( 
\ 


my observation, tw 
which have submitte 
closed reduction or excis 


of the bone. No open redu 


1 
} 





tion has been accompli 
oe Seem ee rem wrists Only one was seen on 
day of accident. This was reduced with great ease and gave an excellent 
result. Others varied from a few days to a few weeks in duration. Cl 
reduction was effected in seven, excision done in three, partial reductior 
accomplished in one, treatment only for late stiffness of joint in one. 

The end results in early reduction are excellent. Late reduction o1 
cision may give fairly good but not perfect function. About 10 per cent 
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permanent SsoiTNesSS and weakness I the Wrist wi SuaLLY Or 
However, Dr. Reginald Saver stated in discuss Ol t the 
sonal communication ) that he had succeeded i sed reduct 
after three months wit excellent results 


F tiol Che usual histor fall on the outst 


/ r l l STOTY O l a () ( ul retcne 

is seen in Colles’ t ture, holds for these luxations All have bee 
adults running trom twenty to torty-five years of age No special et 
factor was found it 1s probabl that a very marked hyper extensi 


wrist occurs and that the 


bone is forced from its bed 
while the wrist thus 
wide ope! 
Diagnosis.—-WWithout — th 
use Of radiogral nly a 


good guess may be made, but 


the presence ot vat fil 
I 


weak, swollen wrist with a 


1] t] 

special SWeliing al 
terior surtace at rathet 
marked limitation in flexior 


with] cal tenderness are 
quire suggestive of the lesio1 
he proper ry es hac 
been mac Im thi eries ] 
several occasions before con 


firmation by the 


forbid © Necessal ManIpu 
lations Deep ether anes 
thesia is advisabk ilthous 


early Cases may lye 11 ess 





fully reduced under nitrous 
oxide. Forced extension to 
the very limit of the wrist’s possibilities is carried out by an assistant he 


operator then catches the semilunar in its exposed position with his thumbs. 


using the tips only, tilts it over the brim into the radial cup and holds it 
there. he assistant then slowly flexes the hand, if necessary using tras 

tion to open the wrist further Direct pressure by the operator’s thumbs 
slides the semilunar into its bed in early, easy cases with only moderat 
swelling and no adhesions or complications, the bone will be felt to snap 
into its bed just as in reducing an elbow or shoulde1 In older cases, mucl 
force will be require Keduction may not be perfect he soft 1 


much traumatized and considerable local post-operative reaction will 
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Damage to the median and ulnar nerves and blood supply of the dislocat 


bone would seem inevitable. A careful dissection of the wrist-joint i 

cadaver at the Cornell University Medical School proved this danget 

ever present one. ; 
a i - . - . . - ; 
Che after treatment is much like that for Colles’ fracture. [mmobuilizati 

in molded plaster splints for about two weeks, baking from the beginnin; 

gentle massage, active and passive motions after ten days, taking great cai 

to cause no pain. On the removal of splints a snug, elastic supporting band 

is a comfort and tends to prevent late cedema. 
The end results will depend as in other fractures and dislocations, on 

age and general condition of the patient, especially as regards arthritic taint 

and on lesions of the soft tissues, especially the nerves. Early reduction 

proper care in young adults will give practically perfect results. Late redu 

tion or excision in those past thirty-five will usually result in a slight degre: 

of loss of complete extension and in some weakness of the wrist with synovi 

grating in the severe cases. (ne case, in a man past forty years of age, 

long immobilized and with evident nerve pressure, complicated by an 

luetic infection, had slight persistent stiffness of the fingers two years ) 

discontinuing treatment. i 
Case I1.—Aseyoung man fell from a ladder over twenty feet, sustaining a fractu 

the patella and Spraiming both wrists severely. The patella was sutured An X 

the wrists showed a dislocation of the semilunar in each (Figs. 1 and 2), the only bil 

dislocation noted so far in the cases reported. Because of the serious conditions pri 

and the delay in making the diagnosis, reduction was delayed and complete succ« 

obtained on one side only. On the opposite side, reduction was nearly complete, t ' 

posterior edge of the semilunar catching on the os magnum but not entering complet 

into its proper articulation. The result was excellent on the reduced side and quit 

but not perfect, on the other side. This case was in the Harlem Hospital in the t 

of Doctor Luckett. 
Case Il.—A man, thirty years ot age, caught by an automobile and thrown against i 

the side of his garage. He sustained a comminuted fracture of the left clavick 

dislocation of the right semilunar with fractures of the radius, ulna and scaphoid. | : 

cause of his serious injuries, X-ray examination and reduction were delayed a 

Nevertheless reduction was only moderately difficult. At the end of seven week 

was nearly perfect return of function. The report at the end of several years was per! 

He is able to do hard labor all day long without symptoms, and has full range of moti 
Case III].—A man, thirty years of age, had his right hand jammed between two « 

The wrist became swollen and painful at once. A dressing and splint was applied 

X-ray was taken and a dislocation was noted between the os magnum and semilu 

In this case the os magnum was dislocated from the semilunar and the latter retai 

practically its normal relationship with the other bones of the carpus and the radi 

He was referred to the hospital ten days after the injury. Examination showed his 

wrist much swollen with a noticeable posterior bulge over the wrist-joint. All moti 

were painful and limited. Under full anesthesia with nitrous oxide ether, and twent 

minutes manipulation, reduction was at last accomplished. The procedure was hyper 

flexion and extension carried out to the full range of motion with great force. Then wit : 


the wrist in hyper-extension the os magnum was pushed forward with all availal 


strength. At the second attempt a soft grating was heard and felt, and reductior 


found complete under the fluoroscope. This was confirmed later by X-ray. 
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Stati d Wi Clg Hi ld Varch 1020 
The President, Dr. Cuartes G. MircuHe ct, in the Chair 
CHOLECYST-DUODENOSTOMY 
Doctor GEorGeE P. MULLER read a paper with the above title, 
see page 95. 
In connection with the paper he presented a patient who had 
jected to operation May 20, 1924, for a growth involving the ampulla 


which the biopsy demonstrated to be a carcinoma. It was destri 


> 


hy a | 


ot \ 


ved W 


the actual cautery. The patient when presented appeared to be perfectl: 


HYPERNEPHROMATA 


Doctor ALBert E. Borne read a paper with the above title, for ! 
see page 57. 
SUBDIAPHRAGMATIC AND LIVER ABSCESS FOLLOWING APPENDI 
Doctor E. L. ELiason read a paper with the above title, and illust: 
it by lantern slides. : 
In illustration of his subject, Doctor Eliason presented a man, ag 
twenty-four years, who was admitted to the University Hospital, on th i 
night of November 4, 1925, with a history that three days before admissior 
was taken with generalized abdominal pain. For two days he remained | 
with some abdominal pain and slight nausea. On the afternoon of the thi 
day, the pain seemed to grow more severe and became localized in his right 
lower abdomen. 
On admission the patient appeared acutely ill. Temperature, | 
pulse, 100; respirations, 20. Examination showed a scaphoid abdomen, wit! ! 
marked tenderness and rigidity over the whole lower right abdomen 
was a suggestion of a mass about 4 cm. mesial to the right anterior s; 
Peristalsis was active except in the lower right abdomen. Whit 
cells, 18,200. 
He was operated upon shortly after his admission. A McBurney incis 
was made under local anesthesia. The peritoneum was found thick 
cedematous and adherent to the wall of an abscess cavity from which clou 
fluid escaped when opened. The opening was immediately over the appet 
which was found gangrenous throughout almost its entire length and 
free in the abdomen, except for a slight attachment of its distal part 
bit of cedematous meso. The appendix was removed. The appendix 
already become detached from the cecum at its base; no other effort was ; 


into the pelvis and three cigarette drains were placed around the cap 
The day following operation he seemed to be doing very well. 
was present and drainage was profuse. His abdomen gradually be 





made at ligation or inversion of the stump. A split rubber tube was insert 
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died. The proportion of cases of liver abscess in Doctor Fliason’s seri ; 
striking contrast to the general experience. 
Doctor ELrAson, in replying, said that in every one of his cass 
needle was inserted into the abscess and with it still held in position, th 
was resected and then an opening made in the diaphragm and thence into t! 
liver. In three of the cases there was a subdiaphragmatic abscess, but all the 
were connected with a liver abscess. 
Doctor AsHuuRst had said when one of these cases was reported bei 
the Academy, that the foreign literature showed many cases of single abs 
of the liver reported as following acute appendicitis. While the reporter he 
tated to make the statement, the actual facts were that only three of the ca 
showed diaphragmatic abscess and they without exception had an ope 
into the abscess in the liver; hence it was taken for granted that they we 
primarily liver and secondarily subdiaphragmatic. All were diagnosed w 
the needle and many were from one-half to two and one-half inches de 
in the viscus. 
Doctor ELIAson also presented a man, sixty-six years of age, who wv 
admitted to the University Hospital, November 1, 1925, after having h i 
acute upper right abdominal pain and vomiting for forty-eight hours. Tle | 
had several such attacks during the three years previous to his admission w 
considerable indigestion and transient attacks of distention associated w 
palpitation. He lost about sixty pounds of weight during the year previ 
to his admission. 
On admission the patient appeared acutely ill with considerable 


cough and in evident pain. Temperature 102, pulse 120, respirations 2 } 
His examination showed an emphysematous chest with many rales throug! 
out both lungs, but no areas of consolidation. He had a systolic murmu ' 


at the apex. His abdomen was rigid and acutely tender over the upper rig! 
quadrant and a mass could be felt below the chondral attachment of the nint 
rib. Leucocytes 21,700. 


He was operated on under local anesthesia. A right rectus incision w 
made disclosing a mass composed of omentum adherent to a large, tet i 
gall-bladder. The adhesions were separated from the tip and the gall-bladde: 
was aspirated. About 2 ounces of white, purulent material were remove ' 


The scoop inserted into the gall-bladder brought away several stones 
considerable muddy, brownish material. Inflammatory cedema of the ome: 
tum and gastro-hepatic structures made exploration difficult, but no further 
stones were palpated in the gall-bladder or cystic duct. The head of 
pancreas was enlarged and firm. A cholecystostomy was performed ai 
drainage tubes placed about the gall-bladder. 

The patient did fairly wel! after operation and drained bile on the thi 
day. His tube was removed on the tenth day after operation and his wou 
gradually healed until he was discharged, twenty-seven days after his admi 
sion. The chronic bronchial cough persisted throughout his stay 
the hospital. 

The patient was admitted again December 16, 1925, after three days o| ; 
acute upper right abdominal pain with vomiting, anorexia, and fever. 
was found to have marked upper right abdominal tenderness and _rigidit 
His previous wound was healed. ‘Temperature 101.5, pulse 110, respiratiot 
22. A diagnosis of pericystic abscess was made and he was treated conserva 


118 








f j 
1 7 L 1 "Y = = ‘ 
u u L f i 4 (x, ~ w & a 
- ‘ “ + - Ps 4 - ag 2 f = - = " 
- w “ - > . - - ~ —_— - = -— 
” - 7; - f ‘ ~ - a s - L at - — - 
- ¢ . . ~s s - ~ ~ - ian — - 1 3 t - Digs d ¥ 
/ J "<a dO Of : = ¢ no MN «| ee hy © & — = — 3S YS = 
- - f —— — _ _— - — ” om _ co 4 = - ond = ~ _ wm 
- . w ~ _ pt é _ - ~ > - - f ume 
- 1 - ts 3° = = + — — & 5 2 ns — — ‘to et Ne f = os _ _ 
St - + — BD" om as L - wo & = - ™ | — ot - - = oe a 
“ . “ — << a a = . - " i « 7, e a - > of c. y = s - - 7, - a 
. L - = ¢ ~ = an f * @ = nh) eet - - = 
QMuve a : . >a @ = © § en Do A > & Qs 2 7. 
. > — = = £ swear = > we YU ~ = = Y U 
- ke C . = L : j 
£ ¢ ' 7 SS ot oo « - = oy 
“a> j = ¢ : L : ’ . f = 
- ~ a - - = - -_ Mm = — f - - . 
. - > bow ¢ 
: — . =~ -- ; = Sf oem 
j ~ 3 7 > 4 L 4 u 
~ J alee + - - 7 a e - _ LJ 
7 # r Lhe j ; - —_ S — ~ - . . ~ - 
~ J eo a -_ - _ or _ 
* . ai - ss & . = + = - . ~f : 
m = 4 7 - = } 
— » © § - : > y ~ - > 
: > . =. = ¢£ = = > —sa— . : = c Pe oe 
‘ > = > f = & - = g 
- e 2 f Po - | . j + ‘ — 
= = ~ = - 7 L a a | —_ , ~ L — 
% y; = S ~ 4 o = «¢ - ez oh ny 
- x = = 2 Doe - ~ > 7 S f < r _ ~ Prat ° " f - = pa L. “ 
ant 4 { =a L L —.- — 
i ¢ = J - ha v= be ~ — 
Ae Say Ff . j ~ So - 2 = =— oo © ~ > vc 
- P - 4. = c = ~ ot sf ~ > a ~~ ~ -_ 
= Hi : * ‘ . » Se = Ss = wt - = - ‘ 
= ,- +> > = = “ = - = ~ ri 
_° -e. : r; m YC ™ - — § “ ae # SLe= 
dot a - - ~ , > S = | = ~ ae < -- - - “3 ok + 7 
= : . 4 
-— = — = we & — 2— e . qe - > 1 Ss . 7 
—_ ] . ond = Sa - is - - rn > f - ~f > _ —_ = = - ~ 
~d - 7 -- - — —~ Oo = DB — _ - ~ > = = ya _- 7 - - 1 r, L 
— - 2 a ‘+ - f 3 w at e = - ok E ~ f : + a - y 
- - - . - - ° . > - j - f . + 
. = - —_ ~ 
= = > “on “ + - . 1 > le - Kan & ¢ 3 e 
7 _— w 4 f : - - 
, > - 
=— ©  ,* > = ¢ — = ] - = + a : ~ mT - = = 
re 2 Os ¢ v2 = : = = s TU & = L A : - 
= & = icin! sO es 3 od of eee ~~ - ae xe ee nee ee 2 eee ee ee =e = j ~ 
. _ = =n = - — +! 1 =~ ae ne ee ee lad 3 - f+ = ae 4 
= | "5 °=.5 2 a ek oso FSH NStTAC BEN we EO a ~ 
- = S Oils s = oc : = a= — J ‘ ee a — nn © ‘ ' = — ., = © & 
= _ =< a ~ xX = = — =m = SS - ~ > © FP - - - - - ~ > P = e — nal ~ ~ —_ 
= Ss ~~ F- OM \=N SCE OCvV SO g i BS = 3 - mC Sh ss ah > ou == = 
“ . = wy & - ce > OX — so Se. =o 








PHILADELPHIA ACADEMY OF SURGERY 


diagnosis in several instances because of a lack of knowledge of th 
which was responsible for either a misinterpretation of findings or the | 
ing out of an incomplete or improper technic. In practically all of th 
in which surgeons have failed, some useful knowledge would have 
gained by the proper conception of the pathological condition and a 
clinical understanding of the cases. 

Many of the cases have presented a lung reaction of some k 
the rontgenogram. In some instances there has been a supposed loba1 
monia and in a few, a sterile pleural effusion. Many of the cases cami 
their Rontgen-ray study with the clinical picture of an intrathoracic condit 
such as a pneumonia and not with the one referring to the abdor 
condition. They were misled, therefore, in interpreting their findings 
the standpoint of a chest condition. For.example, with a clinical histor 
very recent pneumonia, one would be led to believe that the high, fix: 
restricted diaphragm due to the hepatic or subphrenic abscess was a sequ 
of pneumonia. 

In order to carry out the examination properly, it is absolutely essent 
that every case have a fluoroscopic examination in addition to th 
graphic part of the procedure. Rontgenograms alone will not show w 
is wanted to be known. 

The rontgenologic characteristics of the condition ave essentially 
More or less elevation of the diaphragm, depending upon whether a hey 
abscess is near the upper surface of the liver or the abscess has ruptur 
under the diaphragm. (2) Restriction of the diaphragm if hepati 
fixation if subphrenic abscess is present. (3) The absence of any conditi 
above the diaphragm to account for these phenomena, except the usual 


reaction where suppuration is ne: 


r the diaphragm. Only the proper 
ception of the true clinical picture will prevent misinterpretation of 
lung reaction. 

DRAINAGE OF THE URINARY BLADDER 


Doctor ALEXANDER RANDALL discussed the problem of drainage follow 


ing suprapubic cystotomy, and the methods they were now using to k« 
the patient dry. At the time of operation, instead of using the Fre 


drain, they are using a tube with multiple perforations at the distal e 
which has been moulded to a short and gentle curve by boiling while stretc! 
over a special frame. It allows of the tube being turned immediately at th 
level of the skin coming out under the dressings without kinking. © 
removal of the tube, on the third or fourth day, the patient is then dres 
by a large rubber (or oiled silk) sheet, one yard square, with a hole in 
centre one inch in diameter, which is placed over the wound with thi 
centred on the fistula and the sheet secured to the skin by a special cement 
consisting of gum mastic thirty parts, Canada balsam five parts and et! 
thirty parts. This cement dries rapidly, sealing the dam to the skin. Dre 
ings are then put over the fistula and the rubber sheet folded up at the si 
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cysts, radical removal is often necessary, although in young women re 


Treatment: Because of the dense adhesions often associated w 


of the cyst may be the advisable procedure. When symptoms aris« 
invasion of neighboring organs, as for example bladder and rectum, res 
of both ovaries should be done. Following upon this there will be 
rapid diminution in the size of the secondarily affected organs with « 
subsidence of symptoms, showing that excision of the transplants f1 


rectum or from the bladder is unnecessary. 


rOXIC GOITRE 

Doctors CHarLes H. Frazier and W. Brarr Mosser read a paper ' 
entitled “ Control and Treatment of the Toxic Goitre,”’ for which see p 

Doctor Epwarp Rose remarked that the records of 201 admissiot 
patients with thyroid disease in Doctor Frazier’s service from the latte: 
of September, 1922, to the middle of December, 1925, showed eight en 
in which there was sufficient evidence of cardiac disease to warrant sj 
medical observation and treatment. AIl were subjected to operative 
dure—fifteen survived and three died. Of the three deaths, tw 
attributable to cardiac disease—the other was not. The majority of 
cases were in the fifth decade; all had high basal metabolic rates ; all exhibi 
tachycardia; all but one had lost a great deal of weight; and the major 
had had arrhythmias at one time or another. Six had established auri 
fibrillation, and three (all of the fatal cases) had paroxysmal fibrillat 
The result of this study was to indicate, first, that digitalis is ofte: 
effective in controlling the heart rate or reéstablishing compensation ; 
second (which was rather surprising), that many patients with hyperthy: 
ism have a high degree of tolerance for digitalis. One patient rec 
sixty-nine grains of powdered digitalis in eighteen days without any evidet 
of digitalis intoxication, but with marked improvement of his circulat 
condition. Digitalis apparently has no effect in controlling the tende: 
to paroxysmal fibrillation, although it will often reduce the rate duri 
period of fibrillation. The judicious administration of iodine as Lug 
solution often has beneficial effects on the circulation indirectly in hyp 
thyroidism by reducing the basal metabolic rate, thus possibly allowing 
digitalis to take hold, so to speak, more effectively. They were impr: 
by the good results which can often be obtained by careful pre-operative 
post-operative observation and treatment of cardio-vascular conditions in « 
of toxic goitre which at first seem almost hopeless. 

Docror J. S. RopMAN asked Doctor Frazier how much tissue he leaves 11 } 
his subtotal thyroidectomy. The question was asked because he has had n 
post-operative thyrotoxicosis than he would like to have. He was amaz 
see the amount of tissue which was removed by one of the surgeons lh 
operate in Chicago, and the very small amount he left behind. He tl 
this had a lot to do with the fact that post-operative thyrotoxicosis w 


becoming much less frequent in his experience. 
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RUPTURE OF SPLEEN 

Docror H. Fiscuer presented a boy, sixteen years of age, who, whi 
coasting, hit a tree with his sleigh and was violently thrown to the grou 
striking his left side. He was somewhat stunned, but did not lose consciou 
ness; he immediately experienced a violent pain all over his abdomen ai 
felt nauseated, but did not vomit. In spite of his great distress, he was al 
to walk quite a distance to his home. He went to bed, but instead of getti: 
better his distress increased during the night, so that he was compelled 
call a physician, who ordered some morphine. He was seen 1n consultati 
forty hours after the accident had occurred. Physical examination at this 
time showed a temperature of 100.2, pulse of 8o, of good quality and regular 
His face looked a little pinched and mucous membranes looked a little anzemi 
The abdomen was slightly distended and extremely painful all over w 
board-like rigidity of the abdominal wall. It seemed that the greatest point | 
of tenderness was more over the right side of abdomen than over the left 
side where he struck the ground in falling. ‘There was dullness on percussi 
over both flanks which disappeared by changing his position, indicating 


fluid in the abdominal cavity. The slightest change of position would caus« 
him a great deal of pain and therefore, he kept an absolute rigid and stiff 
position in bed. There were no evidences of abrasions or discolorati 


present. It was evident that a serious injury to one of the abdominal orga 
had occurred, the nature of which, however, could not be illicited wit 
any certainty. 

The patient was removed to the hospital, and on his arrival about 
hour later it was found that his pulse rate had risen to 120 and his tempet 
ture rose to 101.6. It was decided to do an immediate laparotomy with tl 
tentative diagnosis of hemorrhage into the abdominal cavity caused by 


{ 





probable tearing off of the gut from its mesentery. The reasons for tl 
diagnosis were the signs of a hemorrhage into the abdomen after a blunt 
injury. This hemorrhage did not seem to be very abundant, as indicated 


1 


the general good condition of the patient. The rupture of any of the hollow 
organs could be excluded to a fair degree of certainty, on account of th 
lapse of time which had occurred since the injury. If an injury of that kit 
had occurred, the condition of the patient would be almost beyond hopx 
account of the development of a general peritonitis. A rupture of spleen and 
liver could not be entirely excluded. At no time after the accident had blo 
appeared in the urine, and as he had urinated normally, an injury to the 
kidney could be excluded. The boy had the greatest pain on the right side 
the abdomen and therefore a right rectus incision was made. 

Upon opening the peritoneum a large amount of bloody fluid escap 
exploration of the abdomen showed no sign of injury to the liver or to at 
of the intestines on the right side of the abdomen. On palpating, the splee: 
a firm clot of fair size and a tear near the upper and inner border of tl 
organ could be felt. Therefore, an incision was made on the left. sick 
abdomen running from the xyphoid process along the left border of the ribs 


124 








NEW YORK SURGICAL SOCIETY 


site of the former partial constriction. Patient bore the operation well 
the present time the patient is in very good condition. ‘There is very 
difference between the appearance of the left and right eyes and the bruit 
longer in the least annoying, has diminished to a faint murmur whicl 


hardly be distinguished on examination. 
CARDIOSPASM: DIGITAL DIVULSION OF TWO CASES 


Doctor CHarLEs H. Peck showed a male patient, aged forty-tw 
gave a history of difficulty in swallowing, dating back eight vears, wit 
pain, but considerable discomfort from the food retained in the 
cesophagus. Is very nervous and worries a great deal about the cor 
Appetite is abnormally good. Has been treated with bougies and 
spasmodics without any permanent benefit. Lived in the tropics for a 
where his work involved great strain and responsibility. X-ray shows « 
mous dilatation of cesophagus and marked obstruction at the cardia. 

On November 2, 1925, a gastrotomy was performed through a 
median incision. The large dilated cesophagus projected about two 
below the diaphragm; the cardia sphincter being at this level. There w 
apparent fibrosis or general thickening, the muscle was firm and hard 


1 


stomach was opened two and one-half inches below the cardia and retrog: 
dilatation first made with bougies With fingers in the stomach, digi 
dilatation of the sphincter was then made, until two fingers could le 

passed into the cesophagus and separated considerably. No further opet 


procedure was done. The gastrotomy wound and abdominal wound 


] 
| 


closed. Recovery was uneventful, and patient was able to swallow solid 
within a week after operation. He left the hospital on the twentieth 
greatly improved. As to the ability to swallow, this improvement has 
ued up to the present time. Check-up X-rays taken March 9, 1926, s 
marked lessening of the cesophageal dilatation, although it is still large: 
normal. Has gained twelve pounds since leaving hospital. Has to eat sl! 
beginning with fluid followed by solid food. Feels fine and works regula 

The second case presented was a female, aged twenty-six, whose difi 
in swallowing dated back four years. Bloated feeling and vomiting fou 
five hours after meals. Pain in epigastrium and back, worse at nig 
Induced vomiting to relieve distress, often noted food taken twent) 
hours before. Symptoms worse for the past vear. Weight 115 pow 
normal weight 145 pounds. X-rays showed greatly dilated cesophagus wi 
delay in passage of barium into stomach. Dilated cesophagus seems to p1 
below the diaphragm. 

Operation April II, 1925, through upper median incision Stomacl 
siderably prolapsed, cardia at least three inches below diaphragm, dil 
cesophagus passing through an enlarged diaphragmatic opening wl 
admitted three fingers: the opening was the shape of a transverse crese 
with sharp anterior edge. ‘There was no cicatricial thickening at the cai 


} , 


4 


Gastrotomy performed and digital dilatation of the cardiac sphincter eff: 
to about two and one-half fingers. Gastrotomy wound closed, no 


atte1 


made td narrow diaphragmatic opening. Left hospital on the twenty-s« 
day feeling greatly improved and able to swallow much better. Six mont 
later had gained twenty-five pounds, able to eat food without distr 
Check-up X-ray taken April 2, 1926, does not show the improvement h 
for; the cesophagus is still greatly dilated and barium empties slowh 
the stomach. 

Docror Ropert T. Morris asked if Doctor Peck remembered the 
rate in these cases, as it might serve as an index to vagus over-stimulati 
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Docror Peck, in closing, said he did not remember what the puls 
was, but that he had not noticed any slowing. Referring to Doctor | 
and Doctor Green’s remarks, he himself thought it quite possible thes 
would have further trouble. He had shown them merely as interesting 
in which digital dilatation had been done more to verify the diagnosi 
as a desirable form of treatment. He did not consider these cases 
nently cured, but they are relieved of very distressing clinical sympt 
There was no pathological lesion except cardiospasm and_ there 
reason why they could not be relieved again in future, if necessar 
mere dilatation. 

PARTIAL GASTRECTOMY FOR CARCINOMA 

Doctor Cart EGGers presented a man, sixty-seven years old, w 
came under observation at the Lenox Hill Hospital, February 26, 1925, 
the history of pain in the upper right abdomen. For several years | 


» I > 
been treated in different clinics for chronic inflammation of the gall-bl 


Rontgen-ray examinations of the gall-bladder and the stomach i1 


part of 1921 had been negative. (n admission he complained of pai 
upper right abdomen which had been constant for one yeat It wi 
character and was associated with some radiation to the back. It was 
relieved by food. There was no vomiting. Occasionally he had slight 
gitation. His appetite was poor. Examination showed a poorly nouri 
anemic man, weighing 11934 pounds. The abdomen was not distended 
suprapubic scar of a prostatectomy was well healed. He had a direct 


inguinal hermia. ‘The liver was palpable two fingers below the costal 1 
There was tenderness over the gall-bladder region No other org 
abnormal masses could be made out. X-ray examination of the gall-bl 
including a Graham test, were negative. The duodenal content 
blood, but no other abnormalit) Betore a gastro-intestinal series 


done the patient developed mental depression sufficiently severe to n 
inadvisable continuing the examinations. le was therefore discharg: 
was readmitted November 23, 1925, stating that he had been fairl 
through the summer and had increased his weight to 132 pounds. T’ 


two months he had again begun to tail and on admission weighed 114 p 


A large hard tumor was palpable in the right upper abdomen. It was 
movable and appeared to be connected with the stomach, here w 
vomiting, and no peristalsis was visible, gastric analysis showed no retent 


there was an absence of free hydrochloric acid, and blood was present 
rontgenographic examinatt n revealed a large filling defect of the lowet 
of the stomach, involving chiefly the lesser curvature, leaving a fair 


1 


canal along the greater curvature. ‘The appearance was that of a lol 
mass, probably a new growth 
Operation performed November 30, 1925. Through a median epis 


incision disclosed no free fluid, no metastases but a large hard tun 

ing the lesser curvature of the stomach and extending to the pre 
region. ‘The pylorus was not involved. The lymph-nodes along th 
curvature were involved up to the cardia, those along the greater cu 
were likewise extensively involved. <A typical resection was done ren 
at the same time all involved lymph-nodes. With great difficult 
possible to reach the limit of the lymphatic extension at the cardia 
duodenum was divided just distal to the pylorus and the stump clos 
two rows of sutures, the inner being composed of chromic catgut ai 
outer a purse-string of silk. The stomach was divided well beyond th 
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when recurrence finally took place at the lesser curvature four vy 
he was able to leave his family in very good circumstances \s we 
means at our disposal to establish the operability of a large carcin 
stomach except by an exploratory laparotomy, it is my opinion 


patient should have the benefit of such an operation. 


PULMONARY FISTULA FOR CHRONIC LUNG ABS«‘ 


Docror Cart Eaccers also presented a young man, twenty-nine 
age, together with a series of X-ray plates illustrating his conditio 
period of five years prior to operation, and since that time. ‘The | 
came under his observation in February, 1924, with the history 
developed pleurisy on the right side in August, 1919. He was tappe 
Some time later pneumonia was diagnosed and he was admitted to th 
Hill Hospital, where the diagnosis was changed to lung abscess. His p! 
signs at that time were decreased resonance and breath sounds ove 


roughly corresponding to the middle lobe. Expansion was restrict 
temperature did not go above 100, The sputum was copious and at 
much as 90 c.c. was expectorated at one time. It was negative for tu 


losis and there were no elastic fibres. Under rest treatment and 
scopic therapy improvement took place and the patient was discl 
October 12, 1919. Since that time he had been frequently readmitt 
bronchoscopy, and Rontgen pictures were taken at long intervals. |: 
of the fact that he was ambulatory and doing quite well, he had neve: 
completely relieved. There was always cough and expectoration, 
patient felt weak and had protuse sweats. He stated that since | 
bronchoscopy about five months prior to his admission in [ebrua: 
he had had no foul expectoration, but that he had frequent pulmonary 
rhages, sometimes as often as three or four times a day. Each 
brought up from 50 to 100 c.c. of clotted blood. ‘he hemorrhages we 
followed by nausea and vomiting. 

On admission there were signs of a cavity in the middle lob 
part of the lower lobe. Bronchoscopy was negative. Operation was d 
on, the details to depend on the findings. 

February 11, 1924, under local anesthesia, the entire cartilage 
inch of the fourth right rib were resected. The internal mammat 
were doubly ligated and divided and the parietal pleura separated f1 


chest wall for some distance. It was noted that the lung was not adl 
No puncture was made, therefore, but 1odoform gauze packed agait 
pleura to favor adhesions with the lung. The patient developed 


operative pneumonia at the left base which, however, did not serioush 
fere with his convalescence. On February 23, 1924, the second stag: 
done. Tampons removed. For better exposure an additional two 
of the fourth rib were removed, as well as the entire cartilage and 
of the fifth rib. Exploratory puncture revealed thick, greenish pus. 
needle was left in situ and a Paquelin cautery passed alongside it int 
cavity. The latter was then unroofed, revealing a smooth trabeculated 
the size of a walnut, showing several bronchial openings. There was 
hemorrhage from the divided fibrosed lung tissue which could not. be 
trolled with the cautery. Deeply placed hemostatic sutures were nec: 


to stop it. The cavity was packed with iodoform gauze and the 
left open. Convalescence was uneventful. There was at first consid 
discharge, which later diminished in amount and became more mucoid \ 
present there is no discharge at all and no dressing is required. ‘The w 
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carcinoma of the sigmoid was made. At operation, what was believed 

an annular carcinoma of the sigmoid flexure was found, and a rese 

about 16 cms. of the intestine performed with an end-to-end anasto 

It was not until the specimen of the intestine was opened that it was 

that the tumor was a sub-mucous lipoma (Fig. 1), which partly obstructed } 
the lumen of the intestine, and which had ulcerated through the mucos 

convalescence was uneventful for nine days, the bowels moving at! 

third day by means of an injection of two ounces of equal parts gl 


and water. The wound healed by primary union. On the ninth day, 

ing an enema, there was acute abdominal pain, rigidity and an elevation . 
temperature and leucocyte count. A laparotomy was again done four | 

later, and a small perforation found on the mesenteric border at the Ii ; 


union. A small fistula followed this operation, which remained opet 
January, when an operation was again done to close this fistula; 
being successful. 

In the Journal de Chirurgie of August, 1924, vol. xxiv, p. 163, P. ai 
Derocque, after a thorough review of the literature, collected 104 cass 
lipoma of the intestine and added one of their own. In only seven 
multiple tumors found. The tumors were symptomless in 34 per cent. of ; 
these occurring in the small intestine, and in 9 per cent. in the large intest 
In thirty-one cases, acute occlusion occurred, and in fifty-six cases, cl 
symptoms were caused. In the seventy-two tumors causing symptoms, 
susception had occurred in 88 per cent. of the thirty-two small intestin: 
and in 50 per cent. of the thirty-eight large intestine cases. 


POST-OPERATIVE STRICTURE OF THE HEPATIC DUCT ‘ 


Doctor JoHN DouGLas presented a female, aged thirty-two, who | 


a cholecystectomy done elsewhere in June, 1924. There was no jaundic 
operation, but on the tenth post-operative day, she had fever which last 
twelve days, although the wound healed by primary union and there wa 
biliary discharge. She remained in the hospital for four weeks, remai! 4 
well for four months, when she began to get jaundiced and have chill 
ings at times. At the time of her admission to St. Luke’s Hospital in De 
ber, 1925, her icteric index was 167. At operation, there was a com] 
separation of the upper end of the common hepatic duct. There was a small 
nipple occupying the transverse fissure of the liver, consisting of the rig 
and left hepatic ducts, which were separated from each other by a septu 
so that aspiration of one did not empty the other. The upper end 
common duct was found, isolated, brought up and sutured to the stumy 
the two hepatic ducts, after dividing the septum separating them, usit 
‘T ” tube, the upper limb of which was cut into a “ Y ” so as to ente1 
duct separately. 

The patient was well until late in June, five months, then began t 
jaundice again with some signs of cholangeitis. This condition conti 
until November, in varying degrees, with a bile index which varied from 2 
38—during which time she received large doses of bile salts but which 
subsided, and she has now been free of jaundice for the past five mont! 
Her bile index on April 2 was 9. Two weeks ago, a therapeutic abot 
was done on this patient at the second month. Although she was not 
diced at the time, it was believed by the writer, which belief was concurr 
in by the members of the Surgical Staff in conference, that the danget 
a recurrence of her symptoms, due to the chances of infection of the 
together with the increased cholesterinemia which accompanies pregnan 


occurring such a short time after her last symptoms, would endanger her lif 
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the child attains her full growth. ‘This case is not shown to advocat 
lessness or failure to employ every effort to attain the most perfect redu 
possible, but to demonstrate what nature can do in the fractures of chil 
and that it is probably safer to depend in most instances on nature in fra 
in children, than to run the risk of open operation, particularly in the 
borhood of the joint or epiphysis. 
Docror WHitrMAN said he thought that the favorable result mig! 
explained by the fact that the fragments were fairly aligned and th 
fracture was sufficiently far from the joint as not to interfere with m 


Fractures of this type if treated before the formation of callus mig 
easily apposed by an open operation and he thought such a procedurs 
usually indicated. 
Docror DovucG as, in closing, repeated that open operation had 
considered in this case, and also the use of skeletal traction, but the chil 
been in a run-over accident and the skin had been abraded, and the cl i 
of infection following operation would have been considerable. With 
tion the prognosis would not have been as good at that time, and tl 


result surely would not have been as good at the present time. 


THE SURGICAL TREATMENT OF ACUTE APPENDICITIS 


Docror Epwarp D. TRUESpDELL read a paper with the abov 
which see page 104. 
Docror Rospert T. Morris said that many years ago, according : 
ciples of the third era of surgery, the surgeon himself was supposed 
pose of bacteria or their products without much regard for the patient’ 
resistance factors. Under third era methods the surgical death rate 
appendicitis was so great that some of the Chicago surgeons at on 
were in favor of waiting for the interval stage before operating 
hospitals showed a death rate of from thirty to forty per cent. in thes 
Composite statistics from hospital reports secured from a numbet ' 
at that time showed an average surgical death rate of seventeen pet 
in acute appendicitis cases. Under the principles of fourth era surge 
death rate now remains below four per cent. in many hospitals. The 
ance of trauma, short incision, speedy operating, keeping gauze packing 


of the abdominal cavity, and avoidance of flushing and wiping should at 

keep the death rate below five per cent. One advantage in using McBurn 
incision is that different muscle layers may be sutured separately. The 
different lines of traction. If this mechanical point is not recognized | 
will occur more frequently. Concerning inversion of the stump simple 
tion should suffice and be better. ‘The appendix is a vestigial orga 
opening of the stump after ligation does not occur as it certainly would 
ligation of an oviduct, and as it commonly would after a ligation of the 

duct of the gall-bladder. Post-operative bleeding into the bowel is comn 
due to ballooning of the cecum. With the cecum filled with gas almost 
sort of ligature or suture may cut out from the appendix region and 


particularly a danger when the unnecessary technic of burial of the st 
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developed hernias following the McBurney incision and 20 per cent 
rupture. Doctor Farr reported a series of Mikulicz’s drain in which 17 . 
per cent. resulted in right rupture. There is not much to choose 
those two incisions but the McBurney is preferable to the right rectus i1 
and the hospital stay is shorter with the McBurney. 
Doctor FRANK S. Maruews said that on the basis of recent stat 
from a large number of hospitals and 11,000 cases, a mortality in 
appendicitis of 2 per cent. had been claimed. Since there is a distinct mot | 
tality in chronic appendicitis, it is interesting to note that in Doctor Trues 
acute cases, the mortality is only 4 per cent. There would be some advant 
in considering the mortality separately for the drainage and non-drainage ) 
cases since nearly all of the mortality is to be expected in the drainag 
Referring to the propriety of enterostomy, that is, ileostomy or jejunost 
he said that he was almost without experience. In looking over the mortalit 
in his own cases, he has found a number of them due to such compli 
as diabetes, and he was unable to recall a case where he felt that an ope 
of the bowel would have changed the result. Ile mentioned two 
with abrupt improvement following spontaneous development of a fistul 
Subsequent operation in each showed the fistula to be in the small intest 
His impression was that each was a case of obstruction from angulation duc 
to including the wall of the bowel in the suturing of the abdominal wour : 
Doctor JoHN M. Hanrorp said it was difficult as yet to state facts al 
the value of jejunostomy ; but as a preventive of, and a therapeutic agent 


sty 


paralytic ileus in acute diffuse peritonitis following acute appendi 
should be considered of possible influence in certain cases and be done 
time of the primary operation. Particularly in late cases and in those vy 
intestinal distention at operation, it would appear to be indicated 

Doctor Haroip E. SANTer said that apropos of distention, ante-ope1 
and post-operative in non-toxic cases, he would like to call attention 1 
work of Doctors Soma Weiss and Hayes Martin published by the Amer 
Medical Association in 1925 on the use of physostigmine. When the sp 
was in Presbyterian Hospital in 1910, the use of this drug in doses 
sixty-fourth of a grain was routine and apparently without effect. Sit 
work of the above men in the Hatcher laboratory on cats and their w 
our wards at Bellevue, we have used the drug in doses of one-sixteent! 
one-twelfth of a grain in some cases with salutary effect. It is a us 
adjunct to the other measures employed in this condition. 

Doctor Henry W. Cave said that he now had a patient at Roosé 
a young girl who came in with a ruptured appendix. At operatior 
appendix was not removed, but drainage was made and the fluid sucti 
from the pelvic cavity. Four days afterward she got up an acute ileus 
jejunostomy was performed. ‘The jejunum was markedly dilated 
subsequently made a good recovery. Another case, a boy of fifteen w 


Ww 


operated on four months ago for acute appendicitis and the appendix 
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CORRESPONDENCE 


TWO CASES OF DIAPHRAGMATIC HERNIA 


Epiror, ANNALS OF SURGERY 
Sir: 


THe following report of cases of diaphragmatic hernia, though 
complete as might be wished, and with a fatal result in each case, are su 
as a contribution to the literature of the subject. 


Case I.—In December, 1925, there was admitted to the Central Man ( 
Hospital, Lewiston, Maine, a woman thirty-five years of age who, for the prec: 
and a half, had been losing weight and strength and had suffered from dig: 
turbances causing diarrhcea attended by much nausea and vomiting. To this was lat 
dyspnoea. At the time of her admission she was complaining of intense pain refer: 
pit of her stomach and also pain in her right shoulder. She gave a history « i 
having been frail and with frequent illnesses affecting the gastro-intestinal 
time of admission, physical examination of chest showed heart displaced to the 1 
the midline; the right chest was otherwise normal; the left chest was, at time 


percussion and at other times tympanitic; the abdomen was flat; pelvi 
On the day following her admission, an exploratory laparotomy was don 
revealed that the entire mass of small intestine with its mesentery were herniat: 


the left chest; the stomach and the liver were prolapsed; the spleen was et 


prolapsed into the pelvis. In the right axilla was seated a hard g 
found, at subsequent microscopical examination, to be a non-malignant 
Subsequent to the operation, the patient was the subject of persistent emesis; temper 
ranged from 99 to 101 degrees; pulse from 120 to 130 with respirations about 
gradually sank with no relief to her symptoms and died by exhaustion on t 


of the fifth day after operation 


Post-mortem Findings: Abdon Liver enlarged, the anterior margin 
lobe extends down as far as one inch above the crest of the ilium. The upper 
the liver is apparently normal. The diaphragm, on the right side, is at the le 
fifth interspace. There is no omentum or large intestine anterior to the surface 
stomach, nor can any small intestines be found in the abdominal cavity ' 
On the left side is a large hollow viscus, apparently the stomach, exter . 
the opening in the diaphragm in the fifth interspace down to and completely fill 
pelvis. The stomach is more or less of normal shape; but what is apparently tl 
is bent at right angles to the pyloric end of the stomach. The gastric omentun 
a complete sac, enclosing the stomach completely The stomach is much enlat } 
pyloric opening was found at the brim of the pelvis. The duodenum makes a 
bend along the posterior surface of the stomach. Tracing the bowels upward 
pyloric end of the stomach, the duodenum runs posteriorly along the posterior 
the stomach, is adherent to the cesophageal end of the stomach and is attach 
head of the pancreas. 
Left Chest—There is an opening in the left diaphragm, sufficient t 
whole hand. Through this opening passed the second part of the small intestine 
that the third part of the small intestines, and all of the large intestine, except the d 
ing colon, are above the diaphragm. The small intestines are matted togethe1 : 


sac. It is suggested that the sac, containing the small intestines, is a part of thi 
The mesentery of the large intestine is attached to the second rib 
axillary line. 
The descending colon is much atrophied in its lower two-thirds and p 


an independent opening in the rudimentary diaphragm on the left side. This | 
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CORRESPONDENCE 


ACUTE ILEUS FROM A DISTENDED BLADDER 
Eprror, ANNALS OF SURGERY 
Dear Sir: 

THe following case has been considered worthy of publication ly 
of the rather unusual pathology in its relation to the symptoms and pl 
signs as they presented themselves. In the production of an acute mecha 
ileus the existence of post-operative adhesions and bands or the presence 
some adjacent or overlying tumor—either intra- or extraperitoneal 
recognized as being among the most frequent causative factors. Here t 
was a combination of these, as the tumor in this instance was a diste1 
urinary bladder held and incarcerated against the sacral promonto: 
adhesions resulting from a former operation. Furthermore there was 
added complication of acute alcoholism, which probably played no small 

Although no exhaustive study of the literature has been made, two ca 
have been reported within the past few years which might be mentione: 


passing. In the first, described by McCoy, a boy of sixteen had had recur 
ring attacks of pain in his left flank over a period of ten months with sign 


of partial ileus. At operation a large hydronephrotic left kidney was fou 


this had so impinged on the splenic flexure and descending colon as to cau 


an almost complete obstruction. 


The second case was reported by Morsell. Here the patient was a 


of forty-one. During the twelve months preceding operation there had be: 


frequent attacks of obstruction and a movable tumor just above the blad 
had been noted, which, however, became softer after the cessation of 
attack. At operation a prolapsed hydronephrotic right kidney was fo 


resting against the rectum. 


Neither of the above, it will be noted, is at all similar to the present ca 


and in both of these instances the tumor was distinctly pathological rat 
than physiological. 

Alex D., was admitted to Bellevue Hospital in the evening of July 13, 1924 
alcoholic coma. He could be aroused with difficulty but was unable to give 





part 


account of himself other than his name Physical examination was entirely negat 


except for an old lower right rectus operative scar. No paralyses were present 
reflexes were normal. On July 14, he appeared to be recovering from his acuté 
holism and at that time the only history of any importance that could be elicited 
that he had been operated upon for acute appendicitis six years previously He 
obviously of poor mentality. His bowels had not moved since admission but h« 
reported to be voiding apparently normally. On July 15, he complained of a feeling 
fulness in his epigastrium and later in the day began to have griping pains acros 
upper abdomen, particularly in the right hypochondrium. During the day he vomit 
intervals a watery, greenish, sour fluid. A colonic irrigation returned clear—wit 
feces or flatus. On the morning of July 16, his condition was about the same except t 
his abdomen was now becoming distended and was everywhere tympanitic. Rectal exan 


ation negative. Temperature normal; pulse 86; leucocytes 13,600, polymorphonucleai 


QI per cent., lymphocytes 8 per cent., transitional cells 1 per cent. Turpentine stup 
oxgall enema, and 1 c.c. of pituitrin gave no results whatsoever. A diagnosis of 
ileus, either paralytic or due to a band from his previous appendectomy, was mace 
operation decided upon. 
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BOOK REVIEWS | 

“ INJURIES OF THE Wrist,” “A RaproLocicaL Stupy.” By tl 
Dr. ErreENNE Destot, of lyons franslated by F. R. Bb. Atl 
M.D.,C.M. 12mo, pp. 169. London, Ernest Benn. 

Destot’s volume on injuries of the wrist marks a great advance i1 
more recent carefully detailed study of sprains and fractures. H« 
remarkable experience and an unusual mass of material from which he y } 
able to prove to his own satisfaction the nature of wrist-joint injuries, t! 
etiology, their natural history, and their treatment. This small volu 
remarkable for its detailed consideration and yet for its concisenes 
expression. Naturally one cannot agree with all Doctor Destot’s conclu i 
but considering his great experience and his exceptional ability, one must 
his views with great respect. } 

This book is of course invaluable for the specialist in fractures and 
peedic surgery. For the general practitioner such a book, even if only 
read or inspected, would inspire an increased respect for the handli | 
sprains and fractures. This is much to be desired. 

The book is well translated. Most of the illustrations are clear 
vincing. Some of the line drawings are not so impressive. This | 
well worth a place in the library of any progressive physician. It 
a question of time when similar books will appear for the other major 
and it is to be hoped that these books will be written by as enthusia 
capable men as the book of the wrist has been. i 

CHARLEs E. | 

EMERGENCY SurGeRY. By Gerorce DeTarnowsky, M.D. Le . 
Febiger, Philadelphia, and New York, 1920. 

It is seldom that one has the opportunity of reviewing a subject preset | 
by an author whose qualifications are so preéminent in the subject consider 
Colonel Tarnowsky’s personal, varied and extensive service both wit! | 

} 


French and American troops and the opportunity of studying the confide 


data of the Allied Armies in preparing the chapter on Surgery of the I) . 


in the Medical and Surgical History of the World War certainly has | 

him to present to the medical profession the most acceptable met! 

dealing with surgical emergencies. ) 
The number of injuries as the result of industrial accidents have 

rapidly increasing and the medico-legal aspects involved have develop 

treatment of these conditions into a definite specialty. Therefore, it | 


become essential that the standardization of the best, quickest and 
efficient manner of caring for this class of case be effected, since the 
desiderata pertinent during the war, namely the return to duty as 

possible and the rehabilitation of the injured, hold equally true in ci 


emergency as well. 
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but insofar as it is complete, so have the authors made this book. As a result 
of investigations begun some years ago, and from records of over four hun 
dred “ verified gliomas,”’ questions on the clinical significance of their hist 


logical variation, on the basis of the structural variability shown by these 


gliomatic tumors, and on prognosis are satisfactorily answered. We would 
suggest that the neurosurgeon desirous of attaining the most from this volume 
have his mind in as sharp a condition as he would his finest surgical instru 
ment; this is not a book to be enjoyed by anyone except one who is keenly 
interested in this particular subject; others might read for an hour and close 
the book and know not of what they have read. 


FREDERIC C. EASTMAN 
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